




















VOL. 5, No. 20. 


WEEKLY. 





> 


PEWS 
NS" 





Woy | } 


Q 





i) 





NEW YORK, 


A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS. 


MAY 20, 1882. 


§ $38.00 per Annum. 
(SINGLE COPIES, 6 CENTS. 











A Steam Tricycle. 


3y IsAac H. Davis. 


——— - 
| steel boiler, suitably lagged with wood. The 


boiler is hung to the main axle by bearings. 
The boiler is an inclined tubular. It takes 
the place of framing for the engine, seat, 


One of the leading thoughts of engineers | ete., and is connected to the hind steering 


during the past century, or since the inven- 


. . o ! 
tion of the steam engine has been the use of 


steam on common roads. During this time 
many attempts have been made in this direc- 
tion, that have not resulted in the success 
that could be desired. 
of steam over horses is 
too well known to men- 
tion here, and engineers 
realizing this advantage 
are never tired of at- 
tempting the substitution 
of the former for the 
latter. 

The most successful re- 
sults that have been ob- 
tained in this direction 
are the traction engines 
for transporting heavy 
loads. These engines ful- 
fill all that is required of 
them in the transporta- 
tion and hauling of 
goods, and are in quite 
general use on the conti- 
nent of Europe and in 
England. These engines 
are too large and clumsy 
for high speed, although 
a speed has been attained 
of six miles an hour with 
loaded wagons in India 
and in other places where 
railroads are not avail- 
able. 

In the construction of 
asteam carriage there are 
various things needed to 
make a successful ma- 
chine, and it is difficult in 
practice to obtain good 
results. The greatest ob- 
stacle to success was 
overcome by the applica- 
tion of the rubber tire, in 
1870, which made a prac- 
ticable machine of the 
steam carriage. All jars or vibrations 
taken up by the rubber tire, and prevented 
from being transmitted to the machine. 

Small obstacles such as stones, etc., bed 
themselves in the tire, and little effort is re- 
quired to force the carriage over them. 

Lightness is another important requisite. 
This can be obtained by the use of steel in 
the boiler, using the boiler for the frame, 
and the use of high speed three cylinder en- 
gines. The lightest fuel that can be carried 
is petroleum. It occupies less space than 
coal, is only about one-half the weight, and 
its heating capacity is greater, and it is easier 
handled. 

The boiler should be close to the ground, 
so that the machine will be steady from its 
center of gravity being low. The wheels 
should be large, as large wheels pass over ob- 
stacles easier than small ones, 

In firing with oil it is easy to make an au- 
tomatic arrangement to control the fire, so 
that the engineer can give his attention to 
steering the machine. 

I enclose a sketch of a proposed steam car- 


are 


The great advantage |! the rider can see the water gauge. 


raige, which, as will be seen, consists of a! 


wheel by a steel brace. 

The water tank and tool box are hung un- 
derneath. The water is fed to the boiler by 
an inspirator, which is operated by the left 
hand of the rider. By casting his eye down, 
The steam 
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‘blown out underneath the carriage. The 
supply of water and oil will last four hours, 
the machine making an average of twelve 
miles an hour. The oil and water are then 
easily replaced, as they can 
where. 

The front plate of the boiler turns down, so 
that the fire can be started on the usual plan 
(a cap taken off at the back allowing the 
smoke to ascend). 


be got any- 


As soon as steam is up 
the front plate is shut and the oil and air feed 


























A STEAM 


gauge is placed on the dasher in plain sight 
of the rider. 

In the night time the light is reflected back 
from the lantern through a tube which illu- 
mines the glass dial of the steam gauge. A 
whistle is also in front and is operated by 
the foot of the rider. The fire is controlled 
by either the foot or hand of the rider. On 
the right of the seat is the starting bar, 
which also controls the amount of steam en- 

On the left 
This wheel 


is the hand 
works a worm 


tering the engine. 
steering wheel. 

and worm gear on the single wheel behind. 
The engine works a train of gearing which 
is rendered noiseless by the use of a rawhide 


gear. In climbing hills, to obtain the neces- 
sary power a clutch motion changes the 


movement into a slow speed for the carriage, 
the engine making the same number of revo- 
lutions, 

The fire is made from a jet of air and oil, 
blown into a chamber of fire clay by a jet of 
steam, regulated by the steam pressure of the 
boiler, The oil is in the holder over the steer- 


ing wheel. The exhaust is rendered noiseless 


by passing through a perforated pipe, and is | 





TRICYCLE. 


started. Nearly all the weight is borne on 
the large wheels, which have rubber tires, pro- 
tected by a chain of sheet steel. The wheels 
are constructed similar to a bicycle wheel. 
The engine is reversed by the starting bar. 
The safety valve is in front. The propor- 
tions to which the machine is built could 
varied to suit the wishes of the builder, Say, 
for instance: Driving wheel, 5 feet; steering 
wheel, 2 feet 6°; width of rubber tire, 4 
oiler of steel, with 66 copper tubes 4” 
diameter, 30’ long; shell 94° diameter, 4 
thick; weight 100 lbs; engine, 14 horse pow- 
er. ‘Vater tanks to hold one cubic foot of 
water; the whole weight, about 550 Ibs, 
This design of boiler and engine could be 
much reduced in proportion, less weight of 
oil and water could be carried and the whole 
vehicle made much lighter; but I think it 
better to make too large than too small, A 
proportion of 1-horse-power engine, 1}” 
boiler, with two hours’ supply of oil and 
water, might do. 
I offer this design to readers of the AMERI- 


cAN MaAcurInist in hopes that it may be of 


advantage to some of them. 
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ENTERED AT Post OrFicE, New YORK, as Seconp CLAass MATTER. 


Description and Test of a Compound 
Engine. 


‘*We lately had the opportunity of test- 
ing,” says our esteemed contemporary Hngi- 
neering, ‘at the works of Messrs. Manlove, 
Alliott, Tryer & Co., of Nottingham, a small 
compound engine constructed by that firm 
on the plans of Mr. Druitt Halpin. The re- 
sults obtained were of much interest, and we 
propose to lay the particulars of them before 

our readers; before doing 
however, it will be 
desirable to describe the 
engine on which the ex- 
periments were made.” 

We are indebted to our 
contemporary for the use 
of the engravings of this 
engine (a portion of 
which we have the pleas- 
ure of presenting this 
week, and will follow 
with the others next 
week), also for the de- 
scription and results of 


so, 


test. The whole occupies 
so much space that we 
are obliged to divide it 
for two consecutive 
The Compound 
Stationary Engine is re- 
ceiving attention 
from engineers than it 
formerly did, and defi- 
nite, well authenticated 
results from certain forms 
par- 


Issues, 


more 


of construction are 
ticularly valuable. 
The general arrange- 
ment and chief construc- 
tive details of the engine 
are shown by the engrav- 
From these it will 
be seen that it is of the 
intermediate receiver 
type with cranks at right 
angles, the high and low- 


ings. 


pressure cylinders being 

respectively 9 in. and 14 

in. in diameter, and the 

stroke in both cases being 
Referring to Figs. 1, 2 and 3, on 
page 8, and to the sections of cylinders, Figs. 
4, 2, it will be seen 
| that the cylinders are supported by a base cast 
on the chamber which forms the steam jacket, 
| a strong framing of neat and straightforward 
design extending from this casing and form- 
ing the cross-head guides and the plummer 
blocks for the crank-shaft bearings. The two 
arms of this frame, moreover, are connected 


1 ft. 9 in. 
ge 3, 
5, 6, 


5a and 6a on page 


near the cylinder end by an intermediate 


cross stay cast in one piece with them, this 
| cross stay stiffening the frames, and also 
serving to carry the condenser and air pump, 
las well as the valve spindle guides, The air 
| pump, which is vertical and single acting, is 
104 in. in diameter with 6 in. stroke, and it is 
driven from an arm ona rocking shaft, this 
shaft deriving its motion from an eccentric 
on the crank shaft. The rocking shaft just 
| mentioned is also provided with another arm 
| from which the variable cut-off motion is 
|obtained in the manner 


we shall explain 


presently. 
From the arm which works the air pump, 
the feed pump is also driven, this pump 
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being 3 in. in diameter, and having a stroke 
of 1.71 in. 

A special feature in Mr. Halpin’s engine is 
the arrangement adopted to secure thorough 
steam jacketing of both cylinders. Referring 
to Fig. 4 it will be seen that the casing 
which we have mentioned as forming the 
steam jacket encloses both cylinders com- 
pletely, insuring the jacketing of both sides 
and ends. The cylinder cover joints are 
thus made within the casing, the Jatter hav- 
ing its own covers, which can be removed 
to get access to the cylinder cover joints and 
the pistons. The cylinder barrels and cylin- 
der covers, moreover, are—as will be seen— 
provided with numerous heat ribs to facili- 
tate the transmission of heat from the steam 
in the jacket. In the case of the back cylin- 
der covers, both internal and external heat 
ribs are provided. The high-pressure cylin- 
der has no valve chest,the steam being drawn 
from the main chamber just spoken of; in 
the case of the low pressure cylinder, how- 
ever, a valve chest is, of course, necessary, 
this valve chest being connected with the ex- 
haust passage of the high-pressure cylinder 
by the curved pipe of flat section shown in 
Figs.4 and 5. This pipe, together with the 
low-pressure chest valve, constitute the in- 
termediate receiver, and it will be noticed 
that they are thoroughly jacketed. The ex- 
haust is led off from the under side of the 
low-pressure valve chest to the condenser 
through the bent pipe shown in Fig. 1. The 
jacket chamber, we should add, is drained 
by a steam trap, and the steam supply pipe 








gives motion io the air pump. From what we 
have just stated it will be readily understood 
that if the horizontal arm of the bell crank 
received no vertical motion the bell crank 
would simply move backwards and forwards 
with the main valve spindle, and as the two 
valve spindles would then move together, 
the valve would receive simply the ordinary 
reciprocating motion. But by the connection 


of the horizontal arm of the bell crank to the | 


slotted arm on the rocking shaft a rocking 


motion is imparted to the bell crank, and this | 


rocking motion is, through the upper valve 
spindle, communicated to the valve. The 
latter thus has a motion which is compounded 






















































































The whole arrangment is very sensitive and 
works well, while the nature of the motion 
imparted to the high-pressure valve is such as 
to greatly promote the maintenance of a good 
surface. The low pressure valve is of the 
ordinary pattern driven from an eccentric in 
the usual way. Apart from the construction 
of the cylinders and valve gear, which are 
its most striking features, there are several 
details of the engine worth special notice. 
Thus the cross-head blocks and guide bars 
are proportioned on the principle pointed 
out by Professor Sweet, of Syracuse, New 
York, the cross-head blocks being very long 
—equal to the stroke—and the wearing sur- 


| faces of the guides (which are bored) being 


of the same length. 
(Concluded Next Week.) 
—_—_ <> —___ 


The American Institute of Mining En- 
gineers will hold its next meeting at Denver, 
| Colorado, beginning Monday, August 21st. 
|The members are expected to spend a week 
| or ten days in the State. A large number of 


| papers are expected to be read at the meeting. 
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is so arranged at its junction with the 
chamber as to throw down to the bot- 
tom of the latter any water caused 
by condensation of the steam on its 
way to the engine. 

The engine is controlled by the 
governor varying the cut-off in the 
high-pressure cylinder, this cylinder 








having, however, but a single valve- ee 

The requisite motion is given to this ‘fe 
. ; he 

valve by a peculiar arrangement of Kt? 





gear patented by Mr. Halpin; this 
arrangement isas follows: Referring 
to Fig. 5, it will be seen that the 
ports in the valve face of the high- 
pressure cylinder, instead of being 
rectangular as usual, are of special 
shape, while on this face there works a valve 
(see Figs. 7, 8 and 9), the outside cut-off edges 
and internal exhaust edges of which corres- 
pond in contour to the outer edges of the 
steam and exhaust ports, respectively. This 
valve is connected to its valve spindle by a 
large stud cast on it at the back, as shown in 
Fig. 8, the connection being such that the 
valve while receiving the ordinary recipro- 
cating motion from its spindle is free to be 
partially rotated on the stud just named. 

On the upper side of the valve is formed 
an arm which has cast on it a second stud, 
and to this upper stud is attached a second 
valve spindle, this spindle being coupled, out- 
side the valve chest, to the upper end of the 
vertical arm of a bell crank, the corner of 
which is pivoted to the main valve spindle, 
while the extremity of its horizontal arm is 
coupled by a link to a block sliding in the 
slotted arm which we have already mentioned | 
as projecting from the rocking shaft which | 
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of the to-and-fro of the main valve spindle 
and the rocking motion of the bell crank, 
while the amount of this latter motion, again. 
depends upon the position of the block in 
the slotted arm of the rocking shaft—a posi- 
tion which is controlled by the governor. 
The greater the amount of rocking motion 
imparted to the valve, the earlier is the cut- 
off, and vice versa, the proportions adopted 
being in fact such that when the rocking 
motion is greatest it entirely neutralizes the 
ordinary reciprocating motion of the valve, 
and the ports are never opened to steam at 
all. The governor, which is driven at a high 
speed, has its balls slung by links attached 
to the upper end of a spindle, which latter 
rises and falls as the balls close or open, 
the lower end of this spindle being pressed 
upwards by a weighted lever. The rising 


| and falling spindle of the governor is con- 


nected to the block on the slotted arm of the 
rocking shaft by a bell crank, lever and link. 
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Built-Up vs. Solid Work in Engine Con- 
struction. 


Discussion ON HORACE SEE’S PAPER READ 
BEFORE THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS, 


up work over solid work in strength, lightness 
and economy, and said that the former could 
be forged in one-half the time required for 
the latter. 

Witu1AM Kent said that he had heard 
it stated that the facilities for making cranks 
and crank shafts would limit the size of en- 
gines, and that the limit had been about 
reached ; but that he thought the paper of Mr. 
See had pointed out one possible line of de- 
velopment—the use of built-up pieces instead 
of solid pieces. He concluded by making 
the inquiry of Mr. See whether steel could 
be used in place of iron. 





Mr. See explained the superiority of built- | 










| 


Mr. SEE: There is one advantage result- 
ing from the built-up system. In the crank 
shaft, for instance, we can make it of iron or 
steel. We can put whatever material we 
choose into the construction of the crank 
shafts,or we can divide them up. Crank pins 
have been made of steel. 

Mr. Kent thought that the tendency of 
the built-up system would be to replace ham- 
mering by the use of the hydraulic press in 
the making of machinery. He said that 
hammering would develop any flaw that ex- 
isted in a piece of metal into a large hole. 

Pror. Tuurston: I do not know precisely 
what is the phenomenon that occurs in the 
enlargement caused by light hammering, but 
I know it does occur. I have seen large 
shafts broken to piecesin that way. I believe 
eventually the hydraulic press will be used. 
I do not know how hard a steel can be used, 
but I see no reason why ultimately true steel 
can not be employed There are ways now 
of hardening large masses of steel. I see no 
reason to expect that any limit to the size of 
the parts of a machine will be found within 
any early period, and I believe if we have 
any occasion to build ships twice as large as 
the Great Eastern that we will find a way to 
construct the parts of the machinery required, 
and to run it without any special difficulty. 





ee 

The Government method prescribed for 
cleaning brass, and in use at all the United 
States arsenals, is claimed to be the best in 
the world. The plan is to make a mixture of 
one part common nitric acid and one-half 





WSS 


















part sulphuric acid in a stone jar, hav- 


ing also ready a pail of fresh water 
and a box of sawdust. The articles 


to be treated are dipped into the acid, 
then removed into the water, and 
finally rubbed with sawdust. This 
immediately changes them to a bril- 
liant color. If the brass has become 
greasy, it is first dipped in a strong 
solution of potash and soda in warm 
water; this cuts the grease, so that 
the acid has free power to act. 


- Ope 
Master Mechanies and Master Car 
Builders Associations. 


The American Railway Master Me- 


chanics Association, will hold their next 


| annual convention at Niagara Falls, June 20, 


| 1882. The following subjects will be re- 


ported upon an discussed: 


Improvements in boiler construction; 


| The best material and form of construction 





for parallel rods of locomotives to prevent 
their breaking; New plans of construction 
and improvement of locomotive engines; The 
most practicable and best system of paying 
premiums to locomotive engineers and firemen 
to induce economy in working locomotives; 
report of standard wire gauge committee, 
on a suitable standard wire gauge for 
adoption; smoke stacks and spark arresters. 

This society has a custom of having two 


of the associate members read papers at each 


of the annual meetings. At the next meet- 
ing the following associate members will 


read papers: P. H. Dudley, Cleveland, O., 
and Prof. Henry Morton, Stevens Institute, 
Hoboken, N. J. 
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Preparations are being made to render the 
convention at Niagara Falls more than usual- 
ly interesting. 

The. Master Car Builders’ Association will 
hold their next annual convention in Phila- 
delphia, Pa., June 13, 1882. 

This meeting it is expected will be import- 
ant on account of the discussion of very 
practical subjects in which all railroad men 
are interested. At the last annual meeting 
of this association a committee was appoint- 
ed to obtain information with reference to 





tion. This circular contains the itanind 
questions: 1, Have you found any difference 


in the breakage of wheels under ten or 
twenty-ton cars? 2. Are the wheels under 
your twenty-ton cars of greater weight than 
under ten-ton cars? If not, do you think 
they should be? 3. Have you found any 
difference in the wear of journal bearings 
upon ten and twenty-ton cars? 4. Have you 
found that journals under twenty-ton cars 
wear‘out faster than under ten-ton cars? 5, 


Have you had more hot boxes under twenty- 





























the carrying capacity of freight cars and to get 
the opinion of various railway officers, as to 
the advisability of increasing that of freight 
cars above twenty tons. It a few 
years since freight cars were allowed to be 
loaded with more than ten At the 
present time but few eight cars are 
built with a carrying capacity of less than 
twenty tons. From this fact it 
that twenty ton cars can be run 


is only 


tons, 
wheel 
is inferred 
us safely as 
the ten-ton cars and that freight can be trans 
ported with greater economy in cars having 
the greatest carrying capacity. The enlarg- 
ing of freight cars has been found a neces 
sity both for economy and owing to the rapid 
increase in the freight traftic 

Locomotives are being built of 
weight than ever, the latest being 
120,400 pounds, and it is natural that 
rying capacity of cars should follow. 

The Master Car Builders have 


greater 
of 
the car- 


over 


sent out a 


as well 


circular of inquiry to all the leading, 
as all roads from whom an opinion would 
likely 


be to aid in settling the above ques- 
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ton cars than ten-ton cars? 6. Have you 
found it necessary to use more expensive oil 
upon twenty-ton than upon ten-ton cars? 
7. Have repairs to draw bars and fixtures 
and other repairs under twenty-ton cars been 
greater than to ten-ton cars? 8. Do the bodies 
of twenty-ton cars show a greater deflection 
from their original lines than ten-ton cars? 
9. Have the twenty-ton cars increased the 
repairs to road bed, rails or bridges? 10, In 
your opinion, 34 and 40 
feet in length as shorter 


can freight cars of 


be run as safely 


oe man 
SSS = wn 
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Fic. 3.—(See 1) 


page 


| cars? 








11. In your opinion, can the carrying 
capacity of freight cars be increased from 20 
to 25 with greater economy 
than to carry freight in twenty-ton cars? 
12. If the carrying capacity of freight cars 
should be increased to 80 tons, would you 
recommend journals and axles to be made 
larger than the Master Car Builders’ stand- 
ard, and that the wheels be increased in 
weight? 13. Can a locomotive draw 1,000 tons 
of freight over your road in twenty-ton cars 
with greater economy than in ten-ton cars? 
© 


or more tons, 


i 
> 


The replies to this circular have been very 

large thus far, 
Ae 

To find the capacity of a circular tank: 
Multiply the square of the diameter in feet, 
by 5.874; the product 
will be the capacity in gallons for each foot 
in depth, 

An engineer who communicates the above 
says he don’t know how novel it is, but he 
can vouch for its quality of being handy. 


or decimals of a foot, 


-_- — 
We have received from Wm. T. Ross, 
Louisville, Ky., a Table of Pitch Lines of 
Toothed Wheels, from 1g inch to 4 inches 
pitch, and from 12 to 100 teeth, From this 
table the diameter of any wheel may be ob- 
| tained very easily and with very few figures. 
The table has been constructed from a rule 
which accompanies the table. To make it 
| still more plain a number of examples have 
been worked out as illustrations of how it 
works in practice. A table illustrating the 
Manchester principle has also been given, 
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Economy inthe Management of Foundries. 
By Tuomas D. WEsT. 


Whatever knowledge there is on the sub- 
ject of melting iron has, for the most part, 
been obtained from individual investigation 
and practice, and the possessor, in most in- 
stances, holds it a secret in order to create a 
demand for his services. Men who do this 
can be found connected with all trades and 
professions, their lack of knowledge being 
hidden uffder silence and a wise look. 

It is by asking questions that we all have 
gained the most of our knowledge. Truthful 
writings of our practice and our krfowledge 
on any subject, is about the same thing as 
asking and answering questions, that is, when 
our writings are open to criticism. 

The difference is that it is not practicable 
to enter so fully into particulars when writ- 
ing as may be done in conversation. 

If in my writing there should appear any 
wrong statements, or an ignorance on my 
part, I shall be glad to have them noticed, 
and will take all just criticism kindly, as I 
am glad to see that there are others than my- | 
self that are not afraid to give some of their | 
own experience, and odd ways and workings 
of the foundry cupola, from fear of being 
criticised. 

Mr. Wishart has been making a test heat 
in a cupola that is only 24” at the bottom and 
21” at the charging door. This shows the cu- 
pola to have a taper of 3” in the length of 8) 
feet, which is a very good plan for small cu- 
polas, as the stock has a chance to free itself | 
as it comes down, thereby lessening the dan- 
ger of having the cupola bung or hang up, 
which is a great fault with small cupolas. In 
getting his cupola ready, he has taken extra | 
care and caution. In relation to daubing up | 
his cupola, he could remedy matters by | 
blacking it over the same as a loam moulder | 
would do when he wanted his loam to peel | 
off a heavy casting. His plan of putting up | 
the bottom twice, and having a second fire is | 
one that very few foundries could adopt, as | 
it wastes too much time. In the majority of 
foundries it is about all the cupola man can 
do to get ready with only once putting up 
the bottom. 

Mr. Wishart says he melted 3,800 pounds 
(not quite two tons) of iron in 40 minutes, 
with 810 pounds of coke and 100 pounds of 
coal, but he does not claim this to be a safe 
working quantity of fuel. There seems to 
be one point that he made himself safe on, 
and that is the amount of iron he melted. I 
think if Mr. Wishart had tried to melt about | 
three more such charges, charged up in the | 
same manner as his last one was, which 
would then have made his heat 6,850 pounds, | 
only a little over three tons, an amount that | 
such a cupola should melt readily, in the | 
morning when his employers came around, | 
they would forget all about the coal bank and 
ask him if he was going to start ascrap ware- 


| 
| 





| 


house. 

Mr. Wishart says again that if I would 
attend to a few heats myself, [ would have 
better results. A foreman of a busy jobbing 
foundry has something of more importance 
to do during casting time thah to be throwing | 
iron into a cupola. It is his place to give | 
orders, and to see and know that they are| 
obeyed; not to do the work and have half a. 
dozen men standing looking at him. Mr, | 
Wishart, a little farther down the column, | 
seems to express the idea that I make a prac- | 
tice of having every heat charged up with | 
the fuel in the middle. I should like to have 
him show where I made such a statement, I 
said that it might have been done, but it was 
not till Mr. Kirk said that it was impracti- 
cable and could not be done, that I gave the 
result of one heat in the manner described, 
The weights of coke and iron are given with 
exactness, and the result of the heat is one 
that I think is acknowledged to be in ac- 
cordance with the title of the article ‘‘ Fast 
Melting.” The only objection that my 
critic has against this plan of melting is, that 
there was more coke used than should have 
been used according to his figuring, and 
therefore he has entitled his article ‘‘Economy 
in Melting.” This looks well in print, and 
sounds fine, butit puts me in mind of that old | 


maxim ‘‘ Penny wise and Pound foolish.” I 
have seen this economy of fuel make heavy 
losses in bad castings, bunged up cupolas, 
ladles full of frozen iron, so that they could 
not be used, iron poured all over the foundry 
floor, and enough wasted to buy a carload of 
coke or coal. There is nothing so annoying 
and so expensive, as to be handling melted 
iron that has no life to it, and any foreman 
that will save a dollar or two in fuel at the 
risk of having as many hundred dollars worth 
of castings lost, is not only setting fire to his 
employers residence (as Mr. Wishart terms 
it), but isdigging a grave to bury himin. Mr. 
Wishart’s figures of 7 to 714g pounds of iron 
melted for every pound of fuel is correct 
enough, but his writing is not broad enough 


‘and would carry the impression that all cu- 


polas could be run the same as the one he 
writes about. To commence with his use of 
the word fuel would indicate that it made no 
difference whether it was coal or coke. Again 
there is no allowance for grades of light or 
heavy iron, the amount the cupola is to melt, 
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be economy in the use of fuel. In the heat 
criticized, there was, as stated, 455 pounds 
for a bed, 240 pounds of which was required 
to bring the coke up to the top of the tuyeres. 
On top of this there was 215 pounds of coke. 
This made the bed for the first charge of 
iron. The rest of the charges were as stated, 
with the exception that I omitted to state that 
for the last charge of iron there was no coke 
used, as the amount of coke on the bed was 
sufficient to melt it. This is a practice that 
I follow every day, because I know that by 
so doing, the cupola man has not so much 
half-burnt coke to pick out from the bottom 
in the mornings; also the last charge is melt- 
ed quicker from not having to wait for the 
combustion of a charge of fuel under it, and 
as there is plenty on the bed it is not re- 
quired. 

There is one point that I wish my critic to 
understand, ‘That is, that in writing this 
article I am not trying to make any excuse 
for my extravagance in the use of fuel, as he 
calls it, but intend to show that the amount 












































CUPOLA WITH MELTING PoRTION DAUBED UP. 


or the height of tuyeres, four very essential | 


points that have to be considered by a melter 
or foreman when he goes to charge up a new 
cupola. I claim that a consideration of these 
points indicates why some cupolas require 
more coal or coke than others, to melt iron 
with. There are other features or conditions 
upon which I will not dwell. I believe that 
melters who have used coal and coke to melt 
iron with, will bear me out in the above 
statements, and in the statement that 
heavy iron requires a higher bed, with more 
fuel between the charges of iron, than a light 
grade of iron. 


also 


or percentage of fuel that is used for one 
cupola will not answer for all others. Such 
economy of fuel as Mr. Wishart gives 1s no 
economy at all, for, as he*admits, it is not 
practical. Should jobbing foundries attempt 
his practice, they would be bankrupt ina 
short time. 

Again, I claim that to work a cupola on all 
classes of iron, where there are not two heats 
but that the mixtures are changed more or 


|less, there is more money made, and the 


Again, when a cupola has to melt a large | 
heat, there is more fuel required between the | 


charges and on the bed than when only a 
light heat is to be melted. 


The height of tu- | 


yeres is a point that no man used to a cupola | 


would dispute. In reading Mr. Wishart’s 


letter, I see that in figuring up the height of | 


his tuyeres and that of mine (to the top of 
the tuyeres), there is a difference of 7” which 
causes me to use 7” more fuel than he uses, 
as the height of fuel in any cupola must be 
up to the top of the tuyeres before there can 


economy is better for a liberal use of fuel 
than by being too short, which, sometime or 
other, is sure to result in the loss of castings. 
It does not take many bad castings to balance 
a dollar or two in fuel. 

Mr. Wishart says that if I will put my coke 
directly under the iron, in place of building 
the iron around the coke, I will have as good 
a result with 1,150 pounds of coke as I did 
have with 1,480 pounds (which should read 
1,365 pounds), Figuring as he does, he must 
allow me about 75 pounds of coke that, were 
my tuyeres as low as his, | would not have 
had to use. This, deducted from 1,365 


| pounds, leaves 1,270 pounds; and, instead of 





| 


| iron, 





| lower parts. 


yasting 280 pounds, it is 120 pounds. When 
he considers that my first two charges were 
all pig iron, and that the balance was 200 
of pig iron and 300 of scrap iron, by no 
means a light grade, and that when melted 
the iron was required to be hot, I think he 
will say that the explanation alters the case, 


jand that I am not so far off, considering that 


I was not running an experimental heat to 


| see how little fuel I could use at a risk of 


bunging up the cupola, or losing the price 
of two or three tons of coke by having dull 
I wish Mr. Wishart to understand that 
I do not use any more coke when charging 
up with a hole in the middle than I do when 
having my iron covered allover with the coke. 
If there be any fault, it must be that I do not 
understand my business, or that I use too 
much caution to insure four tons of good, 
sound castings, at the expense of having used 
a little extra coke. To use too much fuel is 
as much of a hindrance to fast and good 
melting as to use too little. 

Mr. Wishart’s plan of daubing up his 
cupola is a good one, provided the time can 
be spared to do it. I will give some of my 
ideas on this subject. 

In looking at the cut shown herewith, 
there is seen one side of the melting portion 
daubed up, so as to fill up all this burned or 
melting surface even with the upper and 
This is one cause for cupolas 
getting bunged up before they have run half 
of the heat off that they would if daubed up 
as shown on the opposite side, at Y. Too 
much clay daubed on the lining will only 
bag down, as shown at #77, and make 


|it too heavy to hang on the lining or 


‘bricks. When the blast is put on, the 
commotion of the fuel and iron against 
it will soon start and cause it to come 


away from the lining and mix in with the 
fuel and iron so as to cause a large amount 
of slag. It will also form a bridge over the 


| tuyeres, thereby preventing the blast from 


getting into or among the fuel. When this 
daubing falls off the iron and fuel will get 
in over the bridge, and cool and chill so as 


,to soon bung up the cupola, and stop the 


‘as to distutb or crumble 
bricks. 


melting. To properly daub up a cupola 
there should not be more than one inch of 
clay over the surface, and when the lining is 
burned out in spots there should be some 
pieces of fire brick built in with the clay, to 
save having large lumps of wet clay to dry 
and to cause trouble when the blast goes on. 
The melter should be very careful in mixing 
his clay to have just the right quantity of 
open or sharp sand mixed in with it, as too 
little causes the clay when drying to crack 
open, and too much destroys the body of the 
clay. 

Again, the picking out of a cupola is an 
essential matter. A melter should never 
pick off the cinders, slag, or clogged iron so 
the face of the 
If there can be left on the face of 
the brick the glossy skin or cinder formed 
by the heat, it will often stand the fire and 


| blast better than some clays that are used. 


The best clay for daubing is fire clay. 
When the melting point’or surface is so badly 
burned out that from 14 to1 inch thickness of 
clay will not keep the iron shell from getting 
red hot, that portion of the cupola should be 
re-lined at once. 

In the same issue of the MAcurtntst in 
which Mr. Wishart criticized me, some one 
who signed himself ‘‘ R,” desired me to state 
the pressure in ounces per square inch that 
produced the blast; the blast, 
was driven, and at what speed, the size of 
the pipes, height of tuyeres from the bottom, 
and what wasthe shape of thecupola. If this 
gentleman will look at the drawing of the 
cupola which I made mostly for his benefit, 
he will see that my tuyeres are 5 inches in 
diameter, and about 234 inches from the top 
of the bottom plate up to the top of the 
tuyeres, of which there are three (two only 
being shown). The glass siphon having a 
cork on one end was inserted in a hole made 
in the wind box, as shown, and the pressure 
of the blast held up a column of water vary- 
ing from 13 to 14 inches, which would make 
a pressure of about 74 ounces per square 
inch. The length of the conducting pipe 
from the fan is about 90 feet, in which there 


also how 
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are six elbows or bends. The fan is driven | 
by belts. The size of fan is 45 inches. It) 
supplies blast for the large as well as for the 
small cupola. The engine is called 16-horse 
power, and runs a large boiler shop besides | 
driving the fan. The speed of the fan is 
2400. The cut of this cupola is also given, | 
in order that any one may criticise it and | 
show what they think, or know by experi- 
ence, to be better. | 
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New Machinists’ Bench Lathe, | 


| 


There are numerous lathes in the market 


that are capable of turning out work with | 
. | 
fair degrees of accuracy, but for the 


finest kind of work, as for 
machinery, watch and clock 
tools become necessary. The 
the accompanying engraving 
particularly to do the finest and most accurate | 
work. 

The lathe bed is supported at each end, as 


experimental | 
work, special | 
lathe shown in | 
was designed | 


shown. The top of the bed is scraped all 
over. Both head and tail stocks are bored 


to fit a mandrel upon which they are planed 
toa standard gauge, thus insuring perfect 
interchangeability and alignment in all lathes 
of this class. 

The live spindle is of steel, hollow, hard- 
ened and ground to correct bearings both in- 
side and out. : 

The bearings are made with two tapers 
which approximate to the shape of the anti- 
friction curve, and are therefore of the best 
design for durability and retaining their ac- 
curacy. The steel bushings are also hardened 
and ground. The spindle is fitted up for using 
self-centering spring chucks for holding wire, 
while extra spring chucks of special forms 
can be furnished for holding all shapes, 
however intricate, as in watch and other 
special kinds of work. With these spring 
chucks a piece, or a number of small pieces of 
material can be chucked with precision and 
released instantly. The spring wire chucks 
for this lathe are made of steel hardened and 
ground true for taking in wire from 1 centi- 
meter (3”’) in diameter down to 1 millimeter 
(s's’’). 

Besides the chucks alluded to, other scroll, 
or independent jawed chucks found in the 
market may be readily adapted to this lathe. 
The tapers for the common live and dead 
centers are ground to a standard size, so that 
duplicate centers can be furnished which are 
sure to fit and run exactly true. This lathe is 
provided with a compound slide rest for 
metal turning. By removing the slide hold- 
ing the tool post, an emery grinder may be 
attached, as shown in the engraving, for 

various kinds of straight or angular grind- 
ing. 

A special grinder, shown over the tail 
stock, for very small, fine work is also fur- 
nished when desired. These ‘grinding de- 
vices are used for either internal or external 
grinding, and are accurately graduated into 
degrees so as to be set at all angles, so that 
almost any piece of work can be turned, 
then hardened and ground true. 
be seen from the engraving, this lathe is 
intended to set upon a bench with the coun- 
ter shafts attached to the wall. The driving 
counter has three belts, two of which are for 
forward movements, driving pulleys of dif- 
ferent sizes, which by the aid of the cones 
gives the advantages of six different speeds, 
which is a great advantage in cutting screws 
with dies. The other belt is for running 


| show 


As will} 


small work. This machine was designed by 
Ambrose Webster, and is made by the Ameri- 
can Watch Tool Co., Waltham, Mass. 


Disputed Announcements Verified. 


We have examined the inclosures men- 
tioned in the letter below and find them just 
as therein set forth as far as press copies of 
letters can show. 
that the information which Mr. 
Grimshaw handed us, and which we pub- 
lished some weeks ago, relating to gear stand- 
ards and an engineering expert office was 
correct. With this we dismiss the subject, 
as we have no room in these columns for 
personal quarrels: 

Editor American Machinist : 
Mr. J. W. Nystrom’s statements published 


In reference to the Mechanical Engincer- 
ing Section of the Franklin Institute, I hand 
you: 


Trade Journal, April 1, of the proceedings 
of the March meeting, in which it was un- 
derstood that the Secretary had been collect- 
ing and was to continue collecting gearing 
data. Such work is a part of the duties of 
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The evidence seems to | 
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Grimshaw and J. W. Nystrom (press 
copy). 

(VY) J. W. N.’s receipt in full of all demands 
to date for services in above case (orig- 
inal). 


(O) Jan. 10, 1882. R.G. to J. W. N. re- 
questing figures on drawings, univer- 


sal joint coupling (press copy). 
(P) Jan. 11. J. W. N.’s estimate in reply to 
above (original). 

The signed reports (1.), (V.) and most of 
my letters to Mr. Nystrom are on letter- 
heads similar to the one on which I write, 
and on which his name appears (as you will 


see) as ‘‘ associate consulting engineer.” 


a have nothing more to say, except to ask 


| you to publish this letter exactly as received, 


| with a statemert from you as to authenticity | 


| of documents. 


| in your issue of May 6 are received to-day. | 


(A) Printed phonographic report in Paper 


| Lanza in a series of tests of wooden posts up- 






AMERICAN WATCH TOOL CO. 


RoBERT GRIMSHAW. 
Philadelphia, April 26, 1882. 
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Essentials in Mill Construction. | 


The Boston Manufacturers’ Mutual Fire 
Insurance Co. has issued a special report on | 
mill construction with a number of neat dia- | 
grams. We make some random extracts; the 
first being conclusions reached by Prof. G. 
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the Secretaryship, and requires no special 
vote or authorization. 

To refute Mr. N.’s denial of any connec- 
tion with these expert offices, I inclose you 
the following documents, not for publica- 
tion, but to enable you to state to the public 
whether or not I am correct: 


(B) July 1, 1881. R. G.’s tender of engage- 


ment toJ. W. N. in stated terms (press 
copy). 

(C) July 2, 1881. J. W. N.’s acceptance 
(original). 

(D) July 11, 1881. Tender of services, 
engine case (press copy). 

(Z) July 12, 1881. J. W. N.’s signed report 
in same (original), 

(F) July 29, 1881. R.G. to J. W. N. about 


Cincinnati Engine tests (press copy). 





backward. The drum counter shaft, located 
directly over the lathe, is for driving the 


grinding attachments described, or cutters | 


for cutting gears, which may be driven with 
an open, crossed, or quarter turn belt. 

In cutting gears, an index plate is placed 
upon the back end of the live spindle anf 


the gears are held in the place of a face | 


plate. Either spur or beveled wheels may 
be cut equally well upon this lathe, thus 
making a gear cutting machine of a lathe. 


The driving belts are each connected with | 


treadles under the bench to be operated by 
the foot of the workman, When desired 


this lathe can be provided with a foot power | 


and placed upon a special bench having a 
number of convenient drawers for tools and 


Mr. N.’s report to me on this sub- 

ject was made public last year. 

(G) Oct. 4. BR. 
H. P. feed heater test (press copy). 

(7) Oct. 8. J. W. N.' 
inal), 

(I) Nov. 8. One of J. W. N.’s receipts in 
full of all demands to date for services 
(original). 

(K) Nov. 5. Same, another member of the 
board (original). 


|(L) Nov 


G., tender of services, 60 


S$ acceptance (orig- 





or 


WV. 





Nine-page report to N 


Paper C, tests of paper rolls, signed R. 
Grimshaw and J. W. Nystrom (press 
copy). 

| (AL) Nov. 


OF 


25. Signed opinion, same case, R, 


LTWALTAM MSS: 
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, mens,also that the average crushing strength 





- 


hn _— 


LATHE, 


on the Emery Testing machine, atthe Water- 
town AYsenal. The professor found that the 
crushing strength per square inch varies very 
considerably in specimens of different degrees 
of seasoning, also in large and small speci- 


of wood is much less than has been supposed 
by many. That of some very highly seasoned 
hard pine was found at the arsenal to be 
7,386 pounds.? For some hard pine of very 
slow growth and very highly seasoned an ay- 
crage crushing strength was found of 9,339 
pounds. For some very wet and green they 
found a crushing strength of 3,015 pounds. 
For some yellow pine which had been scason- 
ing about three months he tound 5,400 
pounds. For average crushing strength of 
such posts as he tested, not thoroughly sea- 
soned, and not very green, he found about 
4,400 pounds, whereas in none of these cases 
did he obtain a greater result than about 4,700 
pounds. Hence it would be entirely unfair 
to assume a crushing strength of 8,000 pounds 
for yellow pine. 
k 





* * * x 


The facts developed by this series of trials 
of the weight required to crush or cripple | 
wooden columns, have led to the following | 
conclusions: 

1st. That it is a mistake to turn wooden 
columns to a taper when worked from square 
timber, or even to turn them at all. 

2d. That asquare column is much stronger, 
cheaper and better, provided there is no ob- 
jection to the form. The objection to the 


| danger of abrading the corners (which may 





|of wood is not treated 


be chamfered off) by contact with trucks 
can be avoided by metal guards at the base. 

3d. That the direct vertical stress to which 
a column may be subjected without injury is 
less than has been very commonly assumed; 
hence the factor of safety in columns in use 
is less than has been supposed. 

4th. That accuracy of fitting and placing 
is an item of great consequence, inasmuch as 
badly fitted caps and pintles greatly reduce 
the strength of columns. 


* * 


In the course of this investigation, atten- 
tion has been drawn to the whole subject of 
constructing a frame for a textile factory, 
machine shop, or other similar purpose, and 
we have been led, as wnderirriters, to con- 
sider the present methods defective in many 
respects, 

* * * * * 

The objective points of a plan submitted 
are as follows: 

ist. To construct the timber frame and 
floors of a mill in such manner that the frame 
will stand firmly by itself, as to every part, 
until each section 1s successively destroyed 
or wholly burned by fire. 

2d. That any of the posts or any of the 
beams upon which machinery directly rests 
may be broken or burned, and may fall out 
of their respective positions with a section of 
floor, but without bringing down adjacent 
parts as yet uninjured by the fire. 


* * * * * 


The question of using iron posts in place 
On the whole, the 
judgment of the underwriter favors the 
wooden post of sufficient size. If the side 
line of posts are covered, as suggested, with 
wire lath and plastering above and metal 
below, great care must be taken to provide 
for the intenor ventilation of the post lest 
dry rot should ensue. Common lime plas- 
tering will not exclude the air from the 
wood; but if a finished coat of calcined plas- 
ter is also used, the danger of dry-rot will be 
incurred unless provision for ventilation is 
made. 
* * * * * 

In the several papers submitted upon mill 
and storehouse construction, our conclusions 
have steadily tended towards the use of 
brick, rather than stone of any kind, or iron, 
as the material to be used in piers and walls, 
and to the use of plank and timber for inte- 
rior work, so disposed that ample time may 
be given to extinguish a fire in any room be- 
fore it can make its way from one room to 
another; we also express a preference for 
plastering upon wire lathing for the protec- 
tion of ceilings or other surfaces of wood 
rather than sheet metals, except, of course, 
in the case of doors or shutters, which can be 
completely encased in tin, 

* * * 


* * 


We advocate the low, broad factory, as 
underwriters, because our observation has 
been that the spread of a fire can be success- 
fully resisted upon a horizontal plane for a 
long time, while it becomes difficult to resist 
as it passes from floor to floor, but there are 
many reasons for adopting this plan irre- 
spective of the danger of fire; not among the 
least of these reasons is the saving of the 
vital force of women and children. If opera- 
tives be considered economically, without 
any regard to considerations of humanity, 
there is no doubt that women and children 
can work better day by day, and can also 
work more years, if they are saved the exer- 
tion of mounting long flights of stairs, and 
are free from the vibration which affects mills 
of many stories in height. 

* * * 


* * 


A door of the right construction to resist 
fire should be made of good pine, and should 
be of two or more thicknesses of matched 
boards nailed across each other, either at 
right angles or at forty-five degrees. If the 
doorway be more than seven feet by four 
feet, it would be better to use three thick- 
nesses of same stuff; in other words, the 
door should be of a thickness proportioned 
to its area. Such a door should always be 
made to shut into a rabbet, or flush with the 
wall, when practicable; or, if it is a sliding 
door, then it should be made to shut into or 
behind a jamb, which would press it up 
against the wall. The door and its jambs, if 
of wood, should then be sheathed with tin, 
the plates being locked at joints and securely 
nailed under the locking with nails at least 
one inch long. No air spaces should be left 
in a door by panelling or otherwise, as the 
door will resist best that has the most solid 
material in it. 


x * 


eli 


In the paper read by Prof. Lanza, at the 
Philadelphia meeting of the American So- 
ciety of Mechanical Engineers, ‘‘ Strength 
of Wooden Columns,” the fact was made 
apparent, as the results of his tests at the 
Watertown arsenal, that in columns of 8” to 
10” in diameter and up to 12 feet long, the 
length had no influence on their resistance to 
crushing stress, 
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LETTERS FROM PRACTICAL MEN. 

Too Many ‘Tapers on Gas Pipe. 
Editor American Machinist : 

Being a constant reader of your valuable 
paper, I saw in your last issue a few remarks 
on pipe and pipe-tap tapers, by 
‘¢Greaser.”” Now, according to Greaser’s 
account he has got pretty well mixed on the 
pipe-taper business. I think I can explain 
matters to him a little. In the first place, 
the standard taper for all pipe is 3” to the 
foot. About pipe which he says isn’t over 
8’, if Greaser will investigate a little further 
he will find that the taper of pipes will vary 
from }” to 4” to the foot, for which the man- 
ufacturers are responsible. In the first place, 
their dies are not made to a uniform taper, 
and they are used after they get badly worn. 
Lorain, Ohio. E. C. BARTLETT. 


thread 


Standard Pipe and Pipe Tap Taper. 
Editor American Machinist: 

Noticing in your valuable journal the 
question of standard taper of gas and steam 
pipe taps, allow me to make a correction. 

The Pratt & Whitney Co. refer to R. 
Briggs, C. E., of Philadelphia, as the origi- 
nator of the standard in 1862, which is incor- 
rect. In 1850, when an apprentice at 79 John 
street, N. Y., the standard was °4” to the foot 
Hobs, or master taps, then used for dies, were 
34” to the foot, and were supplied to us by 
the Providence Tool Co. I cannot say at 
what date previous to this the taper was 
established. JOHN FINNEGAN. 

Philadelphia, Pa. 

- 


Combined Lathe Centers with Dogs= 
wy Planer Vise. 
Editor American Machinist : 

I present herewith sketches of two con- 
venient tools for the ‘consideration of me- 
chanics. 

The first, which is represented by the ac- 
companying engraving, Fig. 1, is that of a 
lathe center, having a toothed steel collar 
upon it for driving small, round work, where 
light cuts are to be taken. The piece of 
work is first to be placed upon the centers; 
then, by tightening the nuts, shown, the teeth 
of the steel collar are presscd into the end of 
the piece to be turned, and cause it to ro- 
tate. 

The jam nut is for preventing the other 
nut from working loose. Another form of 
this tool is shown in Fig. 2, where a key is 
used instead of nuts. The third form of this 
tool, shown in Fig. 3, differs from the other 
two, inasmuch as the taper and toothed col 
lar are made of a solid piece of steel, while 
a small center is nicely fitted to a purallel 
hole in the main center, and has a spring for 
pressing it firmly against the end of the 
work. This is particularly adapted for wood 
work, as in pattern making. 

The planer vise represented by the other 
drawing, presented herewith, is intended for 
holding parallel pieces of work, so as to per- 
mit the top and two sides to be planed per- 
fectly parallel without resetting. 

A represents the bed, # the stationary jaw, 
and (@ the movable jaw, which is operated by 
the screw #. The piece of work G, is held 
between the two corrugated jaws D D, FF, 
which are in turn secured by the set screws 
Hil. Fora large vise of this kind I should | 
adopt a design in the shape of a lathe head 
and tail stock. N. A. NEmson. | 
Chicago, Il. 


Improvementin Latheand Planer Tool 

Posts. 

Machinist: 

I believe that engine lathes in general, es- 
pecially those used for chucking, are built 
entirely too light in the live spindle and for- | 
ward bearing. The heavier the spindle and 
larger the bearing, the less liable is chucked 
work to chatter when operated upon. Boxes 
on engine lathes should not fill up snug be- 
tween collars on spindle, as many lathes are 
built. There should be enough clearance to 
enable the lathes-man to know that no heavy 
pressure comes on the ends of boxes, but on 
the step at end of spindle, where all longitu- 
dinal pressure should be. 

The bottom side of the hinged tool block | 


litor American 


Kx 


on many recently-built plan- 
ers has a bearing the whole 
of its length. 

This often causes bad, un- 
|) even work, on account of a 


— =} 





| tool not quite straight draw 
ing the block into conform- 
ity with itself, making the 
block convex on the under 
side, thereby raising the 
block off the lower and | 
most important part of its | 





AA | 





bearing. This will readily 
be understood by an inspec- 
tion of Fig. 1 of the accom- 
panying engravings, where 
A represents a crooked tool 
which by tightening raises 
the points B C, and de- 
presses the center, at A. 





This buckles the tool block, 
so that it stands open at D, 
and touches the support 
only at £, 
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This should be remedied by allowing but 
one or two inches to bear at bottom end of 
block, by planing the remainder away about 
1-16 in. deep, as shown at F' @ in Fig. 2. 
Never let the bearing extend above the lower 
set of bolts. This surely is not new to all 
machinists, but it is apparently new to some 
builders of machine tools. 

Towa City, Iowa. J. E. McConne.u. 


Miushet Steel—Male and 
Chasers, 


Female 


Kditor American Machinist : 
I am desirous of acknowledging the com- 
munication of 8. W. Goodyear, which ap- 
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- | | 
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A PLANER VISE FOR PARALLEL WoRK. 


nearly free from carbon, and decarbonized 
steel, to mild steel, high cast steel and cast 
iron. 

The results of the experiments given are 
interesting although I am not able either to 
verify or refute them. One fact in connec- 
tion with my own simple experiments | may 
however mention. After several vain attempts, 
I eventually succeeded in so far annealing 
several discs, about 2’ x 4’, as to be able 
to either drill, turn, mill or file them; in fact 
as soon as I am able I intend to complete 
them as milling cutters, when, if after they 
are restored to their normal condition, they 
have not been injured by the ordeal, and 

promise any interesting or 
valuable result, I will commu 
nicate the same. 

I should not have sent this 
imperfect communication had 
it not been necessary for me 
to acknowledge the obligation 
Iam under to J. G. Xander, 








lig.1. 


for calling my attention to the 
plan I submitted for making 
chasers. The only explana- 
tion I that 
the idea was an ¢mpulsive er- 
pedient, and executed at a tan- 
gent, as it were,it did not re-| 
the consideration _ it 
have had; and fur- 


can give is, 


as | 


ceive 
should 





Fig.2. 


thermore, as no complaint 
was made about it (I presume 
the inside tool was never re- 
or I undoubtedly 
should have known the error), 


it had 


quired 


never occurred to me 








peared in your issue of March 4th, in refer- 
ence to Mushet steel. I had not had much 
experience with this peculiar metal, hence 
my desire to elicit information from some 
one well versed in the chemical compositions 
and physical prqperties and conditions of 
steel. Ihave reasons to suppose that that 
gentleman’s theory of ‘‘ excess of carbon” is 
the probable cause of the distinction in ques- 
tion, inasmuch as it agrees with the result 
shown by the chromatic variations of vary- 
ing grades, ranging from 


wrought iron 


until pointed out by 
correspondent, although 
Permit me, however, to miti 
gate my chagrin a little, by telling you that 
about two weeks after my letter was pub 
lished an old machinist called me 
**could cut screws with any one,” who 
he ‘‘ had used that method many times, 
as much as 30 years ago!” 

By the by, do we call things by their right 
names when we designate the ovfside tool the 
male and the ¢nside tool the female chaser— 
we should hardly call the fap the female or 
the die the male. W. Dicks. 

Toronto, Canada, 


your 


so palpable. 


on who 
said 


and 


r 


Qualifications of a Good Foreman. 
Editor American Machinist : 

I advertised last month in your paper for a 
foreman, four machinists and a blacksmith, 
and I wish you to publish this letter in reply 
to the many applicants who answered the ad- 
vertisement, to assure them that their appli- 
cations are not forgotten, but have not yet 
been reached on the long list, and in this con- 
|nection I wish to call your attention to a 
| phase of the ‘‘ labor question,” or what might 

perhaps be more properly called the ‘‘no 
labor question.” 

In answer to the advertisement I received 
| 182 applications for the foreman’s situation, 
the applicants representing 18 States,1 Terri- 
tory, and 2 Canadian Previnces, 10 appli- 


cations for jobs as journeyman machinists, 
and 2 from blacksmiths. 

Judging from the names and styles of let- 
ters received I should rate the nationality of 
the writers who applied for foremanship 
about as follows: Americans, 154; Germans, 
12; English,10, and Irish 6; five journeymen 
in about same proportion. 

The literary ability displayed in letters 
ranged all the way from good scholarly busi- 
ness letters down to the smutty sheet, setting 
forth in most diabolical chirography, the 
merits of the writer in a letter commencing 
‘*j] am a mashenest and engener.”’ 

The question as presented above shows 
that there isa great amount of mechanical 
ability among our machinists of the higher 
grades, or that some men are over-rating 
themselves. From the figures it appears 
there are 18 foremen for each journeyman, 
and if a shop is to be organized on that 
basis the journeyman would be like the pri- 
vate in the military company which had a 
full complement of officers, non-commis- 
sioned officers and musicians with but one 
private. The latter declared when the com- 
pany were ordered out for drill, he could ex- 
ecute the manual of arms, loading and firing, 
maneuvers in line and in column, but when 
ordered to form a hollow square it was “‘ ter- 
ribly wrenchin”’ on his equipments, and so 
the journeyman machinist would find his 
situation. With such adivision of labor, the 
overworked journeyman although having 
the supervision of the eighteen foremen, 
would hardly make : 
“* square.” 
an boys want to be ‘‘ boss, 


1 business come out 
Moral—Too many of our Ameri- 
” and have some 
one élse do the work. 

Among the men who have applied for the 
situation of foreman, are excellent 
workmen who are known to be good shop 
overseers; also many competent workmen, 


some 


and quite a large number who are not com- 
petent, none of whom are known to have 
any ability as overseers or foremen, and with 
the limited amount of information furnished 
by each, it isa work requiring much time 
and patience to select a man who would suit 
and be suited. 

As my advertisement was addressed to 
young men, I will also address this letter to 
young men, including apprentices (to whom 





| Want to 


I may say a word at some future time), stat- 
ing what qualifications I like, and am willing 
to pay for in a foreman, and shall name them 
in the order in which I rate their importance, 
viz.: Honesty in business transactions, and 


in doing work.—Capability to manage a 


|shop so as to do work profitably, ¢e. to 


make money.—Good mechanical ability, with 
a fair knowledge of the trade, including 
draughting,and an inclination to improve,— 
Temperate, steady habits, with the faculty 


of saving his own money.—Gentlemanly 
habits, including politeness, order, cleanli- 
ness, a cheerful disposition, and freedom 


from profanity, obscenity, or dissipation of 
any kind. The first 
indispensable. 


three requisites are 


Mr. Editor there are few men possessing 
all the qualifications of a good foreman, but 
as the men in my shop are my associates, 
more than any others, I will say, the more of 
the above qualifications a man has, the more 
of my money he can get, and the longer he 
can stay with OLIN Scort. 

sennington, Vt. 

[If Mr. Scott would qualify his ‘“‘moral” to 
the effect that too many American youths 
be ‘ 


bosses,” 


before being qualified 
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for such positions he would be more nearly 
correct. The ambition to become a foreman, 
superintendent or proprietor of a shop is a 
laudable one, and we rejoice that American 
youths are first and foremost in such aspira- 
tions. | 


| 


Extracts from Chordal’s Letters. 





CONFUSED IDEAS ABOUT BABBITT METAL— | 
WHAT BABBITT IS AND WHY IT IS USED— | 
A SHOP WITH SERVANTS FOR THE WORK- 
MEN — DIFFERENT COMPOSITIONS FOR 
JOURNAL BOXES—POURING BABBITT METAL 
INTO BOXES. 


Mr. Editor: 


* * * * 


It seems impossible that 
the world should have moved and machines 
have been built before the invention of bab- 
bitt metal. No boon was ever so snubbed or 
so abused. The diamond cutter wants 
something that will cut and diamond dust 
becomes the mainstay of his art. The ma- 
chine man, in the journalistic department of 
his profession, seeks something which will 
not cut, and finds babbitt metal to be as val- 
uable to him as diamond dust is to the dia- 
mond cutter. Ask the average machinist 
what babbitt is and he says that it is a compo- 
sition to run into boxes. If he has a box why 
does he want to runanything in it? He says 
to get a fit without the trouble and expense 
of boring. What is this composition made 
of ? Answer: Any mixed up lot of metallic 
stuff which will melt easily. What kind of 
bearings is it usedon? Answer: Every kind, 
where to save boring would be an object. 
Why is it called babbitt metal? Answer, 
because it is used for babbitting boxes. 

* * * * Such is the general machine 
shop view of babbitt metal. Little seems to 
be known of the metal itself or of its special 
functions. The virtues sought after seems 
to be brittleness, that it may be easily broken 
up and gotten into the ladle; fusibility, that 
it may be easily melted in a ladle; fluidity, 
that it may be easily poured out of a ladle; 
and cheapness withal. The whole thing 
boiled down means lead, with something else 
put into it to entitle it to the comprehensive 
name of babbitt metal. Regulus of anti- 
mony sounds well and will turn lead into 
babbitt. That is the main reason why many 
use antimony. Block tin is a rare metal and 
will work the transformation. If you call 
it block tin instead of tin it will make the 
metal more babbitty. Old type bought from 
the printer becomes babbitt metal when re- 
melted, especially if a little lead is added. 

* * * * Sometimes a man ean be 
found who refers to the shrinking qualities 
of babbitt. He will learnedly mention that 
bismuth is a metal which expands in cooling, 
whereby it is especially fitted to completely 
fill the type makers’ mold and make a perfect 
type. He will draw attention to the analogy 
between the printers’ type and the babbitted 
box. It becomes apparent at once that type 
mctal is babbitt metal, especially if a little 


‘ 
« 


lead is added. 

* * * * ‘JTsaac Babbitt was a_Bos- 
ton man. He patented his metal in 1839. It 
consisted of nine parts of tin and one part of 


copper—No bismuth, no regulus (nor irreg 


ulus) of antimony, and, above all we fail to} 


find any mention of lead. Nine parts of 
copper and one part of tin make a good fair 
brass for boxes. It is not a ladle metal, but 
must be cast in sand moulds and be bored, 
fitted, etc. It will be noticed that Mr. Bab- 
bitt turns this brass proportion end for end 
and gives us a metal which can be melted in 
a ladle, and poured around the shaft after 
the box is bolted in position, whereby the 
trouble of lining up the movable box is 
saved. It is, to a certain extent, an anti- 
friction metal. It can be easily repoured at 
any time. It is a soft metal and will not cut 
a journal. It is a yielding metal and a badly 
set box may be squashed into shape by the 
pressure of the journal, and given a fairly 
bedded fit. Mr. Babbitt also invented the 
cast-iron box to receive the metal. Its well 
known end flanges prevented the soft metal 
from being squashed out at the end of the 
box. 

. % © mistakes 


There are 


many 


made about babbitt metal. A babbitted 
box is not, and never can be, cheaper than a 
bored cast iron box. In most country shops 
itis no small undertaking to bore a box. 
Not one latheman in a hundred can bore a 
smooth hole; and not one shop in a hun- 
dred has a reamer with which to make a 


rough one smooth. Not one shop in a hun- 


dred has any arrangement for boring, except 
a lathe,and a lathe tool. In such cases a lot 
of babbitt and a ladle becomes a complete 
| outfit for boring and reaming all sizes of 
| boxes. Insuch shops there can be no doubt 
about babbitting being the cheapest way to 
bore a box. But it is obviously unfair to 
make comparison of cost where the facilities 
at hand are allin favor of one certain method. 
The figuring ought to be done when the shop 
has the reamers, but is just out of babbitt. 
With reasonable facilities for boring, a bab- 
bitt box will cost from two to three times as 
much as a bored box. 

* * * * Cost is not the reason for bab- 
bitting boxes. The true reason is that for 
many purposes a babbitt box is much better 
than a bored box. Take the outboard box 
of a steam engine, for instance, let it be 
bored ever so nicely, where is the man who 
can bolt it in place and have it in line? Not 
being in line it, of course, bears on some cor- 
ner, and some little spot has to take the bear- 
ing and stand the whole rub. Under such 
circumstances the enormous friction concen- 
trated on the spot, tells in wear and cutting. 
The box gets cut and it cuts the shaft. There 
are few cases in which a bored cast-iron box 
would answer at all for the purposes of an 
engine box. The same may be said of bolt- 
ed boxes for agricultural machinery and in 
fact almost every class of machinety in which 
boxes are liable to be badly set, or to get out 
of line by strains, or by the shrinkage of tim- 
ber. The modern ball-and-socket hanger 
box is an excellent example of a box which 
will not be subject to those binding rubs 
which quickly ruin a rigid box of cast iron. 
Babbitt is no necessity in these trembling 
boxes. Butin these same ball and socket 
boxes, if it is desired that they have remova- 
ble caps, babbitt will be found useful. It is 
entirely too nice a job to fit up such boxes 
with caps without having some little joint 
edge sticking in to rub and cut. For this 
reason men who want split boxes choose bab- 
bitt, and those wanting cast iron boxes choose 
solid capless ones. Everything is in favor of 
the cast iron boxes, except the fact that the 
shaft must be stripped to get them on and 


off. 
* * * * The Niles Tool Works had, 
and still has, one of those long shops 


running the whole length of a city block, 
with a tool room located in the center. Prob- 
ably no better form of shop has ever been 
devised, but the form has one demerit. The 
men and the foremen and the laborers have 
to walk long distances in the ordinary work- 
ing of things, and the long trips to the tool 
| room are well calculated to wear the average 
| machinist out in the leg part, even before 
jnoon. An ordinary machinist doesn’t object 
| to walking his legs off going to and from the 
;machine shop, where he makes his living 
| working at the trade, but he is justified in 
| growling at a ten-mile tramp between meals. 

* * * * The Niles Works have lately 
added three new shops to their long establish- 
' ment, and the result is that the distances 
have increased, and the tool room is no 
longer in the center. It is an easier matter to 
| build machine shops than it is to move a 
tool room to the spot where the center of 
gyration will be supposed to exist. In the 
| shop referred to a plan has been inaugurated 
| which, so far as I know, is new and worthy 
of investigation. They have put in an elec- 
tric call system, with an annunciator at the 





tool room, and have numbered push buttons | 
at every vise and machine, and scattered | 


around generally. 
the tool-room bar. 


Bell boys are stationed at 
Tom, Dick or Harry 


wants a drill, or a reamer, or some waste, or | 


his oil can filled, He touches his button 
and a boy dances up to him for instructions. 
These boys are to black their boots and keep 
their faces clean, and sleeves rolled down. 
They are not apprentices, nor cubs, nor 
laborers. They are the servants of the work- 


men, This arrangement is not yet com- 
pleted, but will be in a week or two, and I 
will make inquiries and post you as to its 
workings. 

* * * * Tf I, in my days, had been 
lucky enough to find myself working in a 
shop with a slave of the ring to answer the 
bell, I should certainly have insisted on the 
things being done up brown with a man at 
the grindstone to do the heavy sharpening. 

*» * * * At one time I dumped all the 
fancy tools out of my tool box, and provided 
myself with a tip top set of lathe tools. This 
was to prevent borrowing. I always hated a 
grindstone, and it finally occurred to me 
that, if I had a double set of tools, I would 
be happier. I doubled up and then hada 
pair of side tools, a pair of diamond points, 
three or four cutting-off tools, a patent screw- 
cutting tool with removable cutters, and two 
pairs of broad, square-ended tools. These 
latter were always favorites with me. as I 
could use them for almost anything, espe- 
cially for all chuck work. ‘IT never found any- 
thing so good for boring out big work, like 
packing rings, etc., and they could be used 
for all manner of big turning and facing. 
But the double set of tools didn’t help me 
any on the grinding question. I got to put- 
ting off the operation of grinding till every- 
thing got dull, and then I had to go and stay 
by the grindstone till meal time. I always 
preferred a lathe to a grindstone, and my ob- 
jection to having my lathe stand stillan hour 
or two were not entirely disinterested on my 
part 

No one ever offered to grind any tools for 
me, and no boy ever came around to see if 1 
didn’t want something done. 

* * * * While still reminded of bab- 
bitt metal, I note the marked variations in 
the compositions used. A good babbitt 
metal is said to be composed of copper, one 
part; regulus of antimony, one part; and tin, 
ten parts. Another consists of copper, one 
part; regulus of antimony, one part; and tin, 
fifty parts. This looks as if the question of 
tin was not a very delicate one. Zine 
often used instead of antimony, and Babbitt’s 
original metal had no antimony in it, nor 


zinc either. 
* * *% * 


is 


Some men make up a very 
hard metal, which they call hardening metal. 
A little of this is added to melted lead as fast 
as babbitt is required. The merit of this plan 
is that you can change the character of your 
metal for special jobs by adding more or less 
of the hardening metal. Besides that, the 
hardening can be made up and kept in stock 
and lead purchased as needed. 

* * * * Within the last few years 
babbitt metal in bars has become an article 
of trade. It is much used throughout the 
country, and many a boy has learned his 
trade without getting into the inner mys- 
teries of babbitt metal. Some of this metal 
is first class, but some of it is sold at a price 
which precludes there being anything much 
more costly than lead in it. 

ae ¢ 8 have put upon the 
market patent metals under various names, 
Some of these metals are looked upon much 
as oleomargarine is in connection with but- 
ter. They say itis not babbitt at all. I con- 
sider this one of the special merits of these 


metals. 
K * os 


Some 


* Users of the Morton Poole roll 


grinding machines have had considerable 
}experience with babbitt metal and their sub- 
stitutes. The emery ma- 
chines run very fast—somewhere up in the 
thousands—and require to be kept in first- 
class working condition all the time. These 
boxes are now made of block tin pure and 
unalloyed. They are perfectly satisfactory. 

* * * * Said Fred to me, ‘‘Do you 
know how I pick out good babbitt when a 
chap comes along with samples? I knock two 
bars together. The one which dents the 
|least and breaks the last is the hardest and 
strongest. I take that one.” 

* * * * The end flanges of Mr. Bab- 
bitt’s boxes are bad institutions. It is the 
practice of some to cast these flanges just the 
right size for the shaft. The shaft is laid in 
place, luted with clay or putty, and the metal 
run. After a week’s wear the shaft has a 
good rub on the flanges, and thereafter the 


wheels in these 








flanges serve a three-fold purpose: they keep 
the babbitt from being squashed out, they 
ruin the shaft by cutting rings into it, and 
they feed their cuttings directly into the main 
box and thus aid in the degeneration of the 
whole thing. Some men look out for this 
and cast the flanges about an eighth of an 
inch large, or chip them so. The shaft is 
laid on leathers in the flanges and when the 
leathers are taken out, the job is clean and 
free from mud or putty, and there is a re- 
spectable distance between the shaft and the 
flanges. It will be some time before they 
touch and make trouble. 
In such things as engine shafts, saw-mill 
arbors, shaft boxes, &c., it is an excellent 
plan to leave out flanges entirely, and put in 
just the other thing; that is put good, large 
rabbets in the ends of the box and let the 
babbitt fillthem up. By the plan no harm 
can come so long as any babbitt is left, and 
at the same time, the ends are also babbitted 
for a collar bearing surface. This latter fea- 
ture is of special importance in saw mill 
work. 
* %* 


* * 


It is hard to babbitt these rab- 
beted boxes. There is nothing for the shaft 
to rest on while being poured. 

Special rigs must be made for the purpose 
and the only make shift I know of is to drop 
little pieces of wood right into the box to 
hold up the shaft. These wooden pieces are, 
of course, to be trimmed to just the thickness 
the babbitt is to be. Some use little blocks 
of babbitt instead of wood. This is the bet- 
ter plan, but care must be taken to avoid 
making the blocks of babbitt of unknown 
composition for fear they will be melted out 
when the hot metal is poured in. 

* * * * The old plan of drilling a lot 
of short holes inside the box to keep the bab- 
bitt from coming out is still the one most fol- 
lowed. A cheaper way is to cut grooves 
lengthwise with a half round chisel. The 
simole fact that babbitt is to cover this clip- 
ping, often furnishes an excuse for doing it 
ina horribly rough manner. The looks of 
these roughly chipped things is what pre- 
vents the plan being continued after it is 
once started. Still another plan is to have a 
little pointing tool in the foundry by which, 
before closing the flask, inward projecting 
spurs can be provided for inside the box. It 
is simply a way to avoid the use of loose 
draw pieces to the pattern. This method is 
to be commended as saving the expense of 
drilling and the horror of seeing the chip- 
ping. 

* * 


* * 


‘ 
« 


There is always a certain 
amount of anxiety connected with pouring a 
solid babbitt box, especially if it is a very 
long one. There are about as many receipts 
for keeping the thing from setting tight as 
there are for making the hair grow. Smok- 
ing the shaft is a plan which must always be 
tried and demonstrated to be a humbug. <A 
man gets pretty hard up for amusement 
when he smokes a long shaft and coats it 
heavy enough to do any good. I once worked 
on a job which had two-inch shafts babbitted 
into tube bearings about a yard in length. 
There were lots of them, and I had to learn 
some method. I tried smoking and got sick 
at once. Every smoked job had to be melted 
out. Then [ tried oil and things. Finally 
somebody said soap, and then the deed was 
done. I warmed the shafts and anointed 
them well with babbitt soap. 
would find a shaft turned, tapering the 
wrong way, and in such cases I found I 
could doctor the things with an extra thick- 
ness of soap so as to be able to pull the shaft 
out of the tubes. Such a course made a bad 
fit, as the babbitt did not touch the shaft 
just where it was needed most; but that was 
no concern of mine after [I had exhausted my 
powers of pleading to get the lathe work 
done straight, or tapering the right way. 

* 


Sometimes I 


* * * * 


Very respectfully, 
CHORDAL. 


‘ ~- 
We have in type, an interesting review of 
the thirty-second meeting of the New Eng- 

land Cotton Manufacturers’ Association, re- 
| cently held in Boston, but the pressure of 
| other matter has crowded it out this week as 


| well as several letters from Practical Men, 





















Safety in Using Steam Boilers. 


Almost every day we read of some terrible 


| boilerexplosion and consequent destruction 
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| of life. 


| gauges, 


| protect life and property from the destruc- 


What is the remedy? Ingenious in- 
ventors have tried to answer the question by 
devising various forms of safety boilers. Yet 
an absolutely safe boiler—one that can be 
managed with disregard of ordinary precau- 
tions—has never been constructed, and never 
will be. The nearest approach to safety has 
been reached in forms of boilers where the 
water is contained in straight, bent or coiled 
tubes, or in small sections. 

It is of course necessary to have boilers 


| built of good materials, staunchly put to- 
| gether; also to have them properly set and 


provided with safety valves, steam and water 
But this is not all that is needed to 


What would 
be thought of the niggardliness of the owner 
of a powder magazine in the midst of a 
crowded city, who should employ a stupid 
ignorant man to take charge of the storing 
and handling of the powder, for the reason 
that he would work for less pay than a man 
who is every way trustworthy and reliable? 
He would be ostracised by public sentiment 
and probably brought to the bar of justice 
whether an accident should happen or not. 
Not so with the negligent owners of steam 
boilers. They are permitted to keep ignorant 
and incompetent men, who will work for less 
pay than an engineer, in charge of steam gener- 
ators, thereby endangering scores of lives. 
When anybody proposes a law for the rigid ex- 
amination of men who wish to act as engineers, 
to determine their capacity for such positions, 
an outcry is raised against interfering with 
private rights. But the careful boiler own- 
ers, the well-qualified engineers, and the 
public at large should demand both the enact 
ment and enforcement of laws that will place 
greater safeguards around steam_ boilers. 
Time and again it has been shown that nearly 
all boiler explosions are the result of careless- 
ness. Many of the patented appliances for 
boilers are good and should be used, but none 
of them can be relied upon to take the place 
of human intelligence. Let boilers be made 
of the most excellent materials; let them be 
braced, stayed and riveted in the most 
workmanlike manner, set upon the 

approved plan, and provided with 
the automatic safety valves, low water 
alarms, gauges and attachments that me- 
chanical skill can devise; then place them in 
charge of farm laborers or cartmen, and we 
should, upon the ground of safety, locate 
our place of business at least-one block 
distant from the No sys- 
tem of periodical inspection, important 
though it be, can safely dispense with skilled 
and attentive engineers. The latter will 
make frequent examination of their boilers, 
and keep themselves informed as to their con- 


tive agency of confined steam. 


most 
all 


nearest boiler. 


dition. If repairs or alterations are needed, 
they will insist upon having them made, and 
proprietors would find it conducive to their 
own interests to act upon the udvice of care- 


ful, competent engineers. 
+ edie + 


Built-Up Work. 


We publish elsewhere the discussion on 
the paper, ‘‘ Built-up Work in Engine Con- 
struction,” read by Horace See before the 


| American Society of Mechanical Engincers 


at the Philadelphia 


with the illustrations, appeared in our issue | 
| of May 13. 


It may be said with reference to 
this paper and the discussion that followed 
its reading, that the time was so limited, it 
being late in the evening on the last day of 
the session, it did not receive the considera- 
tion it doubtless would have otherwise re- 
ceived from the members. Mr. See’s ex- 


pressed idea in presenting the paper was | 


rather to bring the subject up for discussion 
than to elaborate it. 

We believe the subject in its general bear- 
ing on machine construction is deserving of 
While there 
is room for argument in favor of solid con- 
instanccs, in others it 


more attention than it receives. 


struction in some 


undoubtedly holds its place through a preju- 





meeting, and which, | 
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| dice in favor of the fewest possible parts, 
instead of through any substantial reasoning 
Unquestionably, the principle of built-up con- 
struction may be carried to extremes in its 
application, but there is perhaps less danger 
of this than there isin going to extremes in 
the direction of solid work in heavy forgings 
and castings, where their production entails 
unnecessary expense and trouble, and a loss 
in time that is frequently serious. 

The writer, while never having had expe- 
rience with built-up cranks as large as those 
used in ocean steamships, has been familiar 
with the work of building up cranks with 
shafts from four to twelve inches in diam- 
}eter, and always found them superior in 
nearly every respect to solid cranks, never in 
a single instance in an experience of twelve 
years having had a single failure, but having 
repeatedly substituted built-up for  solid- 
forged cranks of the same dimensions where 
the solid ones would not last more than a 
year or two. In these instances the built-up 
cranks were not made because they were 
cheaper than the solid ones, but, generally 
speaking, they were made in spite of the fact 
that they cost more, and simply because 
they were better. 

Probably there is no reasonable doubt but 
that a parted or built-up crank, if properly 
constructed, is materially stronger than a 
solid one, and whether it costs more or less 
to make it will in the instance of large con- 
struction be extensively used; but there is 
no apparent reason why this principle of con- 
struction should not be greatly extended, 
especially where it can be demonstrated, as 
we believe it can in other instances than the 
crank, that the built-up work is the strong- 
est, and, all things considered, the cheapest. 
Neither is it evident that the adoption of the 
principle should be limited to steam-engine 
construction, but, as previously intimated, it 
deserves looking into more than has been done 
with a view to its utility in ali machine con- 
struction into which heavy masses of metal 
enter. 


—>e 


Grounds for Hope. 


In a recent issue of the London Jronmonger 
is an article on the American tariff, in which 
the following paragraph occurs: 

‘The most we can hope for at present is a 
revision of the tariff which may reduce some 
of the duties now obtaining, and more clearly 
define the law as regards certain articles as 
to which there are almost incessant disputes 
between importers and the American cus- 
toms officials. Already there is a strong party 
in favor of revision, seeing that the revenue 
of the country is something like $170,000,000 
per annum in excess of its expenditure. At 
the same time, it does not follow as a matter 
of course that such revision would largely 
favor British manufactures—indeed, there 
are good grounds for assuming that every 
effort would be made to prevent the attain- 
ment of that consummation.” 


It may be true that Uncle Sam is very rich 
as compared with some of his neighbors, but 
so long as he is in debt nineteen hundred 
million dollars, and is paying interest on the 
greater part of it, he will not be much at a 
loss to place a hundred and seventy millions 
& year remaining after paying family ex- 
His perversity in disappointing the 
| hopes of John Bull by maintaining a protect- 
jive tariff, and thereby building up so many 
| home manufactures to rival his transatlantic 
|neighhor, has been regarded by the latter 
| (wath many expostulations) more in sorrow 
| than in anger. 

Now he has to face the unpleasant fact 
that, although a revision is likely to be made, 
it is by no means certain that it will “ largely 
favor British manufactures.”” On the con- 
trary, with a still further exhibition of the 
old perversity, ‘‘ the attainment of that con- 
summation” is likely to be deferred. Still, 
there 1s hope. There are not a few indi- 
{viduals on this side of the water who are 





| penscs. 


who regard with anything but friendly feel- 
| ings a tariff that interferes, in the interest of 


other manufactures, with the desired consum- | 


mation. 


> 

The New York State Legislature has a 

Canal Committee which is inclined to favor 

| locomotive towage of canal boats, In argu- 
‘ 


anxiously working for its attainment, and | 





| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 


| 


| cision, 





ing for the adoption of the plan before the 
Committee, a letter was read from the Super- 
intendent of Public Works in France, say- 
ing that locomotive towage of boats is now 
in use on all the French canals, and has 
proved a complete success, increasing the 
speed of towage more than three-fold and 
reducing the cost more than one half. 

It is believed that permiss:”a will be given 
to try the experiment on ten miles of canal, 
the passage of a bill authorizing it. There is 
no known reason why it should not prove as 
successful in this country as in France. 


a ee 


At the Hartford meeting of the American 
Society of Mechanical Engineers one year 
ago, Charles E. Emery presented a memo- 
randum of the results of some experiments 
made by him to determine the relative value 
of several non-conducting coverings for steam 
pipes. It was stenographically reported in 
full for us, and published in the AMERICAN 
MAcHINIST two weeks after the meeting, to- 
gether with a valuable discussion thereupon. 

The figures representing relative value of 
non-conductors (Hair felt taken as 1, mineral 
wool showing 83 2-100 per cent., asbestos 
36 3-10 per cent., &c., down to air space), 
were copied by technical papers in this coun- 
try, and after some months found their way 
into foreign journals. Now, these data have 
reappeared on this side of the Atlantic in the 
columns of some ofe our contemporaries as 
results of experiments ‘‘recently” made. 
They will well bear re-perusal. Keep the 
ball rolling. 

Apropos of the smoke-prevention problem, 
or smoke cure, as it may be called by advo- 
cates of the one system or the other, one of 
the correspondents of the AMERICAN Ma- 
CHINIST had an experience exactly contrary 
to that of the friend on whose behalf Mr. 
Sinton paralyzed his forefinger (see Chor- 
dal). Being in London recently, and anxious 
to attend the Smoke-Abatement Exhibition, 
he had some difficulty in finding the place 
where the exhibition of smoke-consuming 
devices was going on, few persons in that 
part of London seeming to know much 
about it. Finally, seeing a large building 
where many chimneys were pouring forth 
thick smoke, he inquired there regarding 
the whereabouts of the exhibition and found 
to his amusement that that was the place ! 


* ite > 


There is a growing popular sentiment 
averse to the awarding of medals and other 
tokens for alleged superiority at industrial 
exhibitions. The results of such awards are 
now very seldom accepted, as conclusive evi- 
dence of the superiority of the articles upon 
the merits of which they are ostensibly con- 
ferred. As the public becomes better ac- 
quainted with the methods pursued in grant- 
ing awards at fairs, and the influences that 
often govern their bestowal, its admiration 
for these trophies of gold, silver and bronze, 
which bear the stamp of some exhibition cor- 
poration, grows steadily smaller as each 
succeeding crop is shaken off with the autumn 
leaves. Managers and judges were erstwhile 
supposed to be free from the little weaknesses 
which are known to be inseparable from 
those composing the great body of mankind, 
and who are depended upon to purchase the 
products of art and industry, therefore their 
ipse dixit was (formerly) looked upon with a 
feeling akin to reverence. 

But alas! greater familiarity has empha- 
sized the fact that they are but human after 
all. Instances of something like the employ- 
ment of strategy by individuals in authority 
have occurred at exhibitions, the object being 
to gratify some exhibitor, whose goods had 
not elicited the warmest commendations of 
the examiners. When the latter have reecom- 
mended an award of an inferior class, and 
have given explicit reasons for their action, 
managers having the governing power have 
conferred an award of the superior class, but 
—strange omission—utterly forgot to record 
their reasons for reversing the judges’ de- 
It is even whispered that in some 
cases, not very remote, the jndges’ reports 
have been ‘* touched up” like a photographic 
print, to give them more *‘ tone” before ex- 
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posing to the gaze of the.common crowd. 
The toning process was doubtless presumed 
upon to make them accord with the beauties 
of the medal decided upon by the managers. 

When exhibition medals shall have been 
rendered obsolete by public proscription, a 
considerable quantity of ill feeling between 
manufacturers may be expected to disappear. 

a 


On our first page this week we present a 


novelty in the shape of a design for a steam | 


tricycle. It may be suggestive of ideas to 
some mechanics, but as a business venture we 
should not advise anybody to commence the 
manufacture of this class of vehicles. 
engraving is made by the wax process by 
Russell & Struthers, of this city, from a pho- 
tograph of the drawing upon a wax surface. 
This is the process by which maps are usually 
made. 








Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 





correctly, and according to common sense 
methods. 
(166) F. B. H., Auburn, N.Y., asks: Will 


you please tell me if there is a difference. between 


the English and American wire gauges’ <A. Yes. 
(167) J. E. B., Clinton, Mass., writes: A 


number of my shopmates had an argument, some | 


claiming that the rim of a pulley moved faster than 
the hub. I think not; which is right? A. It de- 
pends upon what you mean by faster. It is evident 
that any point in the rim of a pulley moves more 
feet in a given time than a point in the hub; at the 
same time it is just as evident that it does not make 
any more revolutions in a given time. 
(168) F. B., St. Louis, Mo., asks: 


1. Do 


the wings of a fan blower fill up all the inside of | 


the case? A. No. Fans are made in a variety of 
ways. Frequently the wings or blades are encased 
by means of side flanges. 
not fill the case, a space being left all around the 
outside, and the blades are sometimes set eccen 
trically with the inside of the 2. Are the 
blades put in a straight line (radially) from the cen- 
ter? A. Usually, we believe, they are. 


(169) F.W.S., Auburn, N.Y., asks: How 
shall I work out the horse power of a steam engine 
4” x 6” at 240 revolutions ; 
pounds, cut off at half stroke? A. Find the area 
of piston by squaring the diameter and multiplying 
the product by .7854, thus 44% .7854= 12.56", which 
is the area of the piston. To get the nef area of 
piston you should deduct one-half the area of the 
piston rod, say drop the fraction and call the net 
area of piston 12’... With a boiler pressure of 70 
pounds and a cut-off at half stroke, you may prob- 
ably get a mean effective pressure of 40 pounds. 
The piston travel is 240 feet per minute. To find 
the horse power, multiply together net area of  pis- 
ton, the mean effective pressure and the piston 
speed in feet per minute, and divide the product 

1240 « 240 


The blades as stated do 


case. 


boiler 


pressure, 70 


by 33,000, thus : =3.4 horse power. 


33,000 
(170, J. R., Detroit, Mich., writes: 1. I 
am a fireman and want to become an engineer. Is 


it necessary to be a machinist before I can be an 
engineer? A. No. The majority of engineers are 
not machinists. You should, however, learn all 
you can about taking apart and putting together a 
steam engine, and learn to use a file, hammer and 
chisel and such tools. 2. One morning recently as 
I was about to fire up I observed an unusual com- 
motion in the water glass, the water flying from the 
top to the bottom of the glass. On opening the 
valve at the bottom of the glass no water appeared, 
but instead, on putting my finger under the valve I 
found that air was rushing in. I then opened the 
gauge cocks with the same results. I dare not fire 
up as there appeared to be low water, and while 
thinking what to do, suddenly the water ran out of 
the cocks and everything was all right. 
tell me what was the cause of this? 
is very simple and the occurrence common. 


1. The cause 


When 


you stopped the night before the steam room in the | 


boiler was filled with steam. As the boiler cooled 
down this steam was condensed and as air could 
not get in to take its place there was a partial 
vacuum in the boiler, that is, the pressure of the 
atmosphere outside was greater than the pressure 
inside the boiler, so that when you opened the 
eocks the air rushed in as you described. In fir 
ing up in the morning, if there is no pressure on the 
boiler, raise the safety valve and let it remain open 
till the boiler begins to make steam. If it is not 
practicable to open the safety valve, Open any cock 
in the boiier that is above the water level and that 
leads to the atmosphere. The upper gauge cock 
will do better than none. 3. Will youtell meina 
compound engine how it is possible to exhaust 
from one cylinder to another more than it would be 
possible to exhaust from one boiler to another? A. 


The | 


Can you | 


along the pressure is constantly growing less by ex- 
pansion, so that the steam follows it. The forward 
pressure on the low pressure cylinder cannot be 
more than the back pressure on the high pressure 
cylinder. 4. What must the relative positions of 
the two pistons of the high and low pressure cylin- 
ders be, and what the cut-off’ A. Sometimes the 
pistons move together, sometimes in opposite direc- 
tions, sometimes at right angles to each other and 
sometimes they have still other relative movement. 
Sometimes there is a cut-off on the high pressure 
cylinder, and sometimes on both cylinders. 5. How 


AMERICAN MACHINIST 


| 


is atvacuum weighed or measured by pounds on the | 


Ihave tried to study this up but 
}can’t understand it. How is a column of mercury 
supported by a vacuum? dA. Vacuum, strictly 
speaking, means the absense of everything. It is 
customary to speak of it, however, as denoting the 
degree in which something is absent, as notably the 
pressure of the atmosphere. The pressure of the 
atmosphere varies slightly at different times, and 
considerably in different localities, but may be as- 


gauge or glass. 


| sumed to be 14.7 pounds per square inch, at which | 


| pressure it will balance a column of mercury 30” 
|high. If you consider the pressure in any vessel 
partly removed, as by the operation of the air pump, 
i} then the vacuum gauge (which may be a mercury 
column or a spring gauge) will show to what ex- 
tent it is removed. The mercury is not supported 
by a vacuum, but by the pressure of the atmos 
phere, and the height 
represents the difference between the pressure 


| 
| 
| 
| 
| 
| or the atmosphere and the pressure in the vessel 


lwith which the gauge is connected. Put one 
|side the somewhat senseless use of the word 


vaccuum, and consider all pressures as measured 
from a vacuum, which is nothing, and the whole 
matter will be simplified. 6. What ismeant by cut- 
off at .89, 45, or .682 of the stroke. A. It means 
that whenthe piston had traveled 89-100, 45-100, or 
682-1000 of the stroke the steam is cut off by the 
operation of the valve. For instance if the stroke 
of the engine is 20’ and the cut-off is at 45 of the 
stroke, then 20’’* .45=9”; that after the piston 
has traveled 9/7 no more steam is allowed to en- 
ter the cylinder. 


or 


is, 











Transient Advertisements, 50 cts. a line for each in 
sertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday morning for the ensuing week's issue. 


We receive numerous inquiries relating specially to 
matters of private interest. While desirous to oblige 
our friends, we would suggest, that an advertisement 
of two or three lines under this heading will usually 
develop the desired information easily and quickly, 





Portable Forges, $10. Holt M’fg Co., Cleveland, O. 
rresses & Dies. Ferracute Mach. Co., Bridgeton,N.J. 

James W. See, Consulting Engineer, Hamilton, O. 

Presses and Dies. Ayar Mach. Works, Salem, N.J. 

Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport, Ct. 

Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Ill. 

J. C. Hoadley, Engineer and Expert, 29 High St., 
cor. Federal, Boston, Mass. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders, 

Do you manafacture Hardware or House furnish- 
ing goods you wish sold in New York? If so, ad- 
dress Manufacturer’s Agent, care of AM. MACHINIST, 


The undersigned would be glad to obtain the ad- 
P of 


dress of a maker augers for boring Pump 
Logs. J.C. Hoadley, 29 High street, Boston, Mass, 


Machinists’ Bench Tools; largest stock in the Uni 
ted States. Send for Machinist Catalogue,212 pages 
Tallman & McFadden, 607 Market st., Philadelphia. 

Jas. F. Hotchkiss, 84 John St., N. Y.: Send 
your free book entitled “How to Keep Boilers 
Clean,” containing useful information for steam 
users and engineers. {Mention this paper.] 

‘* Slide Valve Gears,”’ by Hugo Bilgram, published 
by E. Claxton & Co., Phila., describes the casiest 
method known for correctly proportioning slide 
valves, link-motions and cut-off gears; price, $1.00. 

Cumberland-Blossburgh Coal; the best black 
smith coal in the United States. Free from sulphur 
and earthy matter 

weld. Shipped to all points west by C.C. & E. M. 
| Johnson, Room 21, Coal Exchange, Pittsburgh, Pa. 


me 


Russell & Struthers, Wax Process for making out- 
line engravings. Specimens each week in the 
AMERICAN MACHINIST. We also do Map Engraving 
with best facilities. Russell & Struthers, 59 Park 
Place, New York. 

Frederic Egner, Engineer, Norfolk, (Va.) City Gas 
Light Company, writes to T’. New, 32 John Street, 
New York: We do not need any Prepared Roofing 
this spring. If we did would certainly get yours, 
as it has thus far given complete satisfaction, and 
is inevery way equal to your representation, 


Steam Economy, by A. Wilkinson, M. E., No. 123 
N. 4th street, Philadelphia, Pa. A new work on 
steam. Illustrated with numerous diagrams taken 
from engines in this country and in England. 
Points out and remedies defects in steam engines. 
Great variety of practical information for steam 
users. 124 pp.,in cloth, $1.00 by mail. 

If you desire to keep pace with the daily prog- 
and development of Telephone, Telegraph 
and Electrical matters, have a copy of the New 
YorK REVIEW OF THE TELEGRAPH AND TELEPHONE 
sentto your address. Only $2.00 per annum, George 





ress 


| Worthington, Editor and Proprietor, No. 23 Park 
| Row, New York. P. O. Box 3329. 

Bound Volumes and Patent Binders. We can 
furnish Volume 8of the AMERICAN MACHINIST, Con- 


Never clinks; forms a perfect | 


9 





Much more convenient and reliable than any other 
work of the kind published. We also furnish full 
detailed written reports. Trial rate to July 1, 1882. 
The Joun W. Eaty Company, 51 Chambers street, 
New York or 79 Dearborn street, Chicago, Ill. 

To Mill Owners--Hodgson’s Patent Saw Grinder | 
is simple, efficient, and very cheap. Made in Weis- | 
port, Pa., and Amherst, N.S. Agents wanted. Cir- 
culars free. Say where you saw this. T. Hodgson, 
Amherst, N. S. 

‘*Extracts from Chordal’s Letters,’’ the most 


A smokeless and sparkless locomotive was tested 
recently on the Fitchburg railroad. The run was to 
Waltham and back, a distance of twenty miles, with 
a consumption of 273 pounds of Cumberland coal 
forthe round trip. The average consumption of 
coal for a twenty-mile trip with an ordinary engine 
is about 1,000 pounds.—Railway Register. 


It is stated that a large foundry and machine 





interesting mechanical book published. A great 
variety of mechanical and business topics treated 
in a wise and witty way that will be instructive to 
old and young mechanics, and interesting to every- 
body. Asmany as 130 copies have been sold in a 
single shop. Over 40° Humorous illustrations ; 320 
pages, 12 mo. Price, $1.50 per copy, by mail, to 
any address. AMERICAN MACHINIST PUBLISHING Cor, 
96 Fulton St.. New York. 








The Excelsior Brewing Company, of St. Louis, 
Mo., are setting a boiler with the Jarvis Furnace, 
to burn wet hops and slack coal. 


A new machine shop is building at Waterbury, 
Conn., by the Farrel Foundry and Machine Com 


| pany. 


at which it is supported | 


The capacity of the Lincoln Iron Works at Rut- 


| land, Vt.. will probably be greatly increased by the 





erection of new buildings. 

The Taylor Manufacturing Co., of Chambersburg, 
Pa., which proposes to build locomotives, has been 
chartered, capital stock, $150,000. 


The Birmingham Foundry and Machine Co., 
Birmingham, Conn., are very busy, and complain of 
the scarcity of good machinists. 

Carrington & manufacturers, 
Waterbury, are very busy, and complain of the 
searcity of skilled brass workers. 


Co., brass goods 


The Carter Foundry Co., Ansonia, Conn., have 
added a new steam engine, a boiler and other tools. 
They make a specialty of fine brass castings. 


F. Cc. & A. FE. Rowland, New Haven, Conn., are 
busy making lathes and other machine tools for 
the new Rome, N. Y.. Locomotive Works, besides 
building engines and other work. 

Mast, Foos & Co., Springfield, O., are about to 
build a 100 foot extension to their foundry. They 
are now melting Sto 10 tons a day, and this addi- 
tion will more than double their capacity. 

Reece Brothers, who have been manufacturing 
taps and dies at the shops of the Greenfield, Mass., 
Tool Company, have just bought a large lot and 
will build a shop for their own use. 

Hall & Brown are building a two-story 48x87-foot 
brick addition to their works at St. Louis, Mo., to 
be occupied by them for the manufacture of wood 
working machinery. 

Louisville is the largest producer of plows of any 
city in the wor!d. There are seven factories with 
a capital of $1,130,100. Over 100,000 plows were 
made in 1881. 

It is the intention to start the Exposition Cotton 
Mills at Atlanta with 10,000 spindles, to be increased 
to 20,000, and with looms sufficient to weave the 
yarn from all the spindles employed. 

Robert Jamison is building a new machine shop 
two stories high, which will be fitted up partly with 
new machinery. His specialty is paper mill and 
flouring mill work. 

The shops of the Long Island Railroad Company 
are to be removed from Huntef’s Point to Jamaica, 
N.Y. The location of the shops in Jamaica will be 
the means of distributing $4,000 a month among 
tradespeople. 


The city authorities of Marshalltown, Iowa, ex--. 
empt, from municipal tax, all manufacturing estab- 
lishments for five years, and supply from the city 
water works all water needed at of 
ing. 


cost pump- 

Parker Bros., of Meriden, Conn., have gone into 
the manufacture of machinists’ tools, and are al 
ready turning out well-constructed small planers. 
They resemble those made by the Pratt & Whitney 
Co., of Hartford. 

The Montgomery Iron Works, Montgomery, Ala., 
which have just started for locomotive repairing 
and the manufacture of agricultural machinery, 
are already full of orders for locomotive work suffi- 
cient to keep the shop in operation for six months. 

The Hewes & Phillips Lron Works, Newark, N. J., 
are full of orders for machine tools. They are get- 
ting out new patterns for a 24” planing machine | 
and a 12’ shaping machine. About 300 hands are 
employed. 

E. C. & 


Stearns Co., manufacturers of wagon 


makers’ tools at Syracuse, N.Y., are adding a build- 


| Parker & Whipple Co., 


taining the full 52 issues of 1880, or Volume 4, con- | 


taining the 53 issues of 1881, neatly bound in cloth, 
ready to ship by express, for four dollars. Either 
volume unbound, three dollars. ‘ Patent Binder’’ 
for the AMERICAN MACHINIST holds 53 weekly issues 
in good shape. Sent to any address by mail for 
one dollar. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton Street, New York. 

Ealy’s “Blue Book,’’—Special classified list of 
Machinists, Machinery, Railway, Engine and Boiler 
Makers supplies, etc., with financial standing and 


ing 60x100 feet, three stories high, to their factory. 
They expect to occupy the new building by June 
next. About 100 hands are employed.—Manufac- 
turer's Gazelte. 

Since the withdrawal of Mr. Whipple from the 
of Meriden, Conn., he has 
organized at Cleveland, O., a stock company to 
manufacture locks and other small wares. The 
old concern has been preparing to turn out the 
clock known as the “ Little Jewel.” 

The Hartford Engineering Co. have just received 
a very large planer from the Farrel Foundry and 
Machine Ansonia, Conn, It 
platform cars in transmission. The latter concern 
is very busy in making Cornish rolls, ore and stone 


Co., occupied two 


As the piston of the low pressure cylincer moves | paying qualities of all dealers and manufacturers. | crushers, large macliue Wwols, etc. 





| company is being organized in Ansonia, Conn., for 
the manufacture of pulleys, shafting and large ma 
|chinery. The concern will have at its head some of 
| the most skilled mechanics and engineers in the 
place, and will be backed by the wealthy manufac- 
turing interests. 


The Western Foundry and Machine Works are 
placing in their new establishment, cor. 23d street 
and Stewart avenue, about $5,000 worth of the 
latest improved machinery. The main shop is 
125x60 feet and the entire works cover 16144x125 
feet. They will make a specialty of grain elevators 
and all kinds of architectual and machine work. 
—Chicago Industrial World. 


Representatives of the Suspension Car-truck Man- 
ufacturing Company are in Chicago, looking for a 
site upon which to erect shops for the construction 
of suspensioncar wheels. The establishment will 
have a capital of $300,000. Among the directors of 
the company are W. H. Barnum, and other capital- 
ists of natoinal reputation. 


The pay roll at the Albany & Rensselaer Iron & 
Steel Co., amounts to $50,000 monthly. Allowing 
for stoppages and repairs, the amount paid out at 
these mills is about $500,000 a year. Owing to the 
increased capacity the pay roll this year will be 
somewhat larger. If the tariff were taken off this 
money would go to workmen in England, Germany 
and Belgium, instead to those of Troy, N. Y. 


Ex-United States Senator A. McDonald, Hugh J. 
Jewett, of the Erie Road; A. 8S. Sullivan, of New 
York, and Milton Taylor, of Cincinnati, have organ- 
ized the Florida Mill Land and Lumber Company, 
with a capital of $500,000. They have purchased 
625,000 acres in three of the Gulf counties of Florida 
from which they propose to take yellow pine for 
shipment to New York, Their principal office will 
probably be in Newark, N. J. 


The buildings formerly owned by the Empire 
Sewing Machine Company in the town of Somers, 
Westchester County, N. Y., have been purchased 
by the Manhattan Roman Catholic College of New 
York city. The factory will be remodeled anda 
mansard roof added. It will be used as an Indus- 
trial school, where many kinds of goods will be 
manufactured, and a Catholic printing and pub- 
lishing house established. The property purchased 
includes 136 acres of land, eight large double brick 
houses, a large hotel, a valuable water power, the 
brick factory and a farmhouse. Only $12,750 was 
paid for the entire property. 

The Atchison, Topeka and Santa Fe shops at 
Topeka, have just turned out a complete passenger 
train, every article of which, including locomotive, 
tender, baggage,postal cars and passenger coaches, 
from the heaviest work to the most elaborate finish, 
including the very lanterns used by the train hands 
and excepting only the paper wheels of the baggage 
cars, was manufactured entirely at Topeka. It has 
18x28 inch cylinders and 60 inch drivers, and cost 
$8,500, against $13,000 charged by eastern makers. 
The baggage cars, of which 24 were built, cost 
$3,574 each ; the 9 postal cars cost $3,741 each, and 
the passenger coaches $6,200 each—Albuquerque 
Herald. 


rtd 
£ 


Crocker & Pell, Founders, Machinists and Engi- 
neers, Minneapolis, Minn., write us that though the 
season is said to be rather quiet, they are pushed 
with work, running nights to keep up with orders 
and from the fact that they have been delayed in 
getting their orders for heavy tools filled, have 
been obliged to get considerable work done out- 
They have recently added to their tools, a 
heavy shaper, a No. 3 Brainard milling machine, 
three engines and two pulley lathes, and a key-set 
cutter. They are putting up a crane for heavy 
work, and a large core oven in foundry, and lathes, 
planers, saws, etc., in their wood-working depart- 
ment. They are building a flour mill, portable saw 
mills, an electrical machine, and are doing general 
jobbing and getting patterns ready for building 
steamengines. They write us that building busi- 
ness is lively, the Chicago, Milwaukee & St. Paul 
tailroad shops being well under way, and the Min- 
neapolis & St. Louis Railroad shops, about com- 
pleted. 


side. 


We noted some weeks since the fact that the 
Niles Tool Works of Hamilton, Ohio, had opened a 
branch house in Philadelphia. They have since is- 
sued the following circular: ‘‘In order to facili- 
tate our trade with this market, we have arranged 
to open a branch office and warerooms in the new 
Ellison Building,No.22 South Sixth street,under the 
management of Mr. E. V. Douglas, late with Kelly 
& Ludwig, Philadelphia. Every opportunity 
| will here be provided to acquaint the purchaser 
| with all the details of our machinery, and we pro- 

pose to keep on hand at this point, as large a 
| stock as the condition of trade will admit of. In 
| addition to our own tools, our stock will comprise 

the product of several other well-known firms, for 
| whom we wiil act as agents, namely: Messrs. Mor- 
gan, Williams & Co., builders of Steam Hammers; 
The Long & Alstatter Co., builders of Heavy 
Punching and Shearing Machinery ; Messrs. Grant 
& builders of Small 


of 





Bogert, Lathes, and other 


|} Machine Tools of very superior quality; also a 
| number of other makers of first-class tools.” 
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Machinists’ and | deste Supplies. 
New YorK, May 4, 1882. 

The supply market remains in about the same 
condition as last week. Orders continue to come 
in slowly and of small proportions. Manufactur 
ers are busy on unfinished orders. 

Iron and Metal Review, 

There has been no noteworthy change in the con- 
dition of the Pig Iron Market since our last report 
The demand and suply seem to be pretty evenly 
balanced and prices are firm. Orders are small and 
consumers do not seem disposed to purchase more 
than is reuired for immediate use. 

We quote prices as follows: Foundry No. 1, $25 
to $2550; Foundry No. 2 X, $24 to 24.50; Grey 
Forge, $22 to $22.50; Foreign Iron is weak and may 
as a rule be purchased at a concession from quo 
tations. Sales are madetwith difficulty. We quote: 
Gartsherrie, a 


COOKE & CO. 


(Formerly Wm. Cooke, successor to Cooke & Beggs 
6 Cortlandt St., New York, 


AGENTS FOR 


Coltness, $25 to $25.50 : 
09 


t $25 to $25.50; 
Glengarnock, $24 to 24.50; Carnbroe, $23 
Englinton, $22,50 to $23 : Summerlee, $25: Steel and 
Iron Rails are fairly active, at $50 to $52. Wrought 
Iron Scrap is in fairde mand at $30 to $30. i prime 
from yard. Prices for other metals substantially 
as quoted last week. 


—=WANTED— 


* Situation and Help’ Advertisements, 30 cents a 
pum, each insertion. About seven words make a line. 
Copy should be sent to reach us not later than Thursday 
morning for the ensuing week’s issue, 







to $23.50; 








The Lehigh Valley Emery Wheels 
and Emery Wheel Machinery. 


Our wheels possess superior cutting qualities, com- 
bined with great durability. Eureka Plow Polisher 
and Patent Stove Plate Grinders, 


JEROME B. SECOR, 





Wanted—A situation by a Mechanical Draughts 
man. Address A-N, Box 4, AMERICAN MACHINIST. 

Wanted—A first-class planer hand on watchmak- 
ers tools. Address, Moseley & Co., Elgin, 


8. 


Wanted—Five good moulders and five good core Bera lat Ce ‘ 
makers. Address, Holyoke Machine Co.. Holy MANUFACTURER OF 
oke, Mass. 


A thorough pattern and ay I maker wants em 
ployment West or South . Edwards, 151 Almond 
street, Syracuse, N.Y. 

Wanted —By a young man a position as foreman 
and draughtsman, now occupying a similar posi- 
tion Address Comadore, care AMERICAN MACHINIST. 

Wanted—Practical Machinist with some capital 
und good references, to take interest in established 


Machinery and Tools, 


IMPROVED WIRE FEED SCREW MACHINES, 
GUN AND SEWING MACHINE TOOLS, 


por — near a gh, Pa. Address, box DIES FOR DRAWING, FORGING, 
’ ce 
ee — BLANKING, &c., MADE TO 
"Wanted A first-class machinist to take perma : 
Tools and Appliances. Fred’k B. ORDER. 


nent charge of 
Miles, Machine 
Philadelphia. 

The Ottawa Iron Works, Ferrysburg and Grand 
Haven, Michigan, want a few good machinists. 
Steady work and best wages. Reliable married men 
will find this a good opening. 

Machinist and Draughtsman, 9 years experience 
desires a situation. Locomotive work preferre a 
Address, Draughtsman, Box 2, care AMERICAN MA 
CHINIST. 


Tool Works, 24th and Wood streets, Manufacturer of 


THE SECOR SEWING MACHINE, 
Factory Cor. Broad & Railroad Ave. 
BRIDGEPORT, CONN. 





Wanted—A good boiler maker to do general 
work on new ‘boilers and repair old boilers. A SHEPARD’S CELEBRATED 


steady job to a good, steady man. Address, stat 
ing age, kind of work can do, and wages, Geo. R. 
Lombard & Co., Augusta, Ga. 

Wanted.—An experienced Traveling Man in the 
Injector business. One who thoroughly understands 
the trade, both practically and as a salesman. Give 
references and salary expected. Address, A. B., 
care AMERICAN MACHINIST ) 

A man 31 years of age desires a situation in a 
machine shop as superintendent or foreman. 13 
years’ experience as apprentice, journeyman, tool 
maker, draughtsman and foreman in Ilindis. towa, 
Minnesota, Nebraska, Kansas and Missouri. Cor 
re sponden uce invited from parties who mean busi 
ness. J. E. McConnell, lowa City, lowa 

eal 


One first-class Iron Planer 16 feet long, 


$60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attac hments, Chucks, 
Mandrels, Twist Dri!ls Dogs, Calipers, 
“Sun | ight’? Gas Machines, ete. Send 
for catalogue of outfits for amateurs or 
artisans. Address 





} OST FRONT 
Ne INNATI. QHIO. 





— or 


ROSE’S PATTERN MAKER. 





The Pattern Makers’ Assistant, embracing Lathe 
work, Branch Work, Core Work, Sweep Work, and 
Practical Gear Constructions, the Preparation and 
Use of Tools, tonetaee with a large collection of 





For Sale 


60 inches wide; extra heavy, reliable tool. 5. L. useful and valuable Tables. By Josuvua Rosk, M. E. 

Holt & Co., 67 Sudbury street, Boston, Mass ath Illustrated with 250 Engravings. 8 vo. Cloth. 350 
Cheap Lathes—I have a pair of 36-inch lathes pages. $2 50. D. VAN NOSTRAND 

Ss, W ut | - = 

which I can deliver in a few weeks, with Ions “a 23 Murray and 27 Warren Sts, N. ¥ 


beds to suit buyer, at a very low figure 


AMERICAN MACHINIST. Copies sent by mail, post paid, on receipt of price. 


Box 6, 


BLAKES PATENT STEAM FUMES 


MORE THAN 13,000 IN USE. 
Situation. 





Adapted to Every 


Send for New Illustrated Catalogue, 


GEO. F. BLAKE MANF’G CO. 


88 Liberty Street, 44 Washington St., 
NEW YORK. BOSTON. 











Is the Standard of Exsellene 


AT HOME AND ABROAD. 
THE A.S. CAMERON 


SEAM PUMP WORKS, 


Pant of Bast 23d Street, New York, 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 
41 to 47 Keap Street, Brooklyn, N. Y. 


THE M. T. DAVIDSON 
Improved Steam Pump. 


7 
|; Warranted the Best Pump Made 
for all Situations. 


KELLY & LUDWIG, Agents, 49 and 
7th St., Phila., 97 Liberty St. New York. 









51 North 













Az Milling Machines, Drill Presses, 
pi Hand Lathes, Tapping Machines, 
ies Cutter Grinders, &c. 
9 Send for new Illustrated Catalogue, con- () 
PI bo 
4 taining descriptions 
a , 

ii. of the above ma- O 
2 » a 
= ) chines. by 
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‘THE DEANE 9 ~~ PUMPS 


Send for New Illustrated Catalogue. 


:0:——— 


The Deane Steam Pump Co. 


HOLYOKE, MASS. 
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226 & 228 Lake St. 
Chicago. 


54 Oliver St. 
Boston, 


92 & 94 Liberty St., 
New York. 


TENTH CINCINNATI 


Industeial Exvosition, 


——1 33a" 
Opens September 6th, 


Rete Pgraver on 
ru K As acniony Wav v( 


‘N Pwyort A SRN 
“THE NATIONAL CHUC 





iy 
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Closes owner ith, oe 
PUNDESTEERSIIN BOLLS < 


UNITED STATES. 


Exhibitors ftom every State in the Union, NATIONAL MF'G CO.NEWHAVEN,CONN 
THE an | REMOVAL, 
Great National Exhibition 


ART AND INDUSTRY. 


No charges for Space or Steam Power 

















New York, May Ist, 1882. 

E. & F. N. SPON, Publishers and Importers of 
Scientific Books, beg to notify their customers and 
and friends, that they have removed to 44 Murray 
street, one block from ae Hall. 


RADLEYS CUSHIONED ) HAMMER 





Special Arrangements made for t rans- 
portation of Exhibits and Visitors. 
For full particulars, address 


W.H. STEWART, 


Secretary. 


~ BRADLEY & COMPANY _ 


Bae cA 
“Double Lift” Hoists, 


WHESTON’s PATENT. 
FOR STORES, FACTORIES, ILLS, é&c. 


As one hook ascends the other descends, and 
is thus ready for the next load, 


LOAD ALWAYS SELF-SUSTAINED. 


CANNOT “RUN DOWN.” 


ACCIDENTS IMPOSSIBLE. 


* SOLE MAKERS : 


= YALE LOCK MFG. CO. © 


STAMFORD, CONN. 


SALESROOMS : 
NEW YORK—53 Chambers Street. | PHILADELPHIA—507 Market Street. 
| BOSTON—224 Franklin Street. CHICAGO—64 Lake Street. 


40 Page Illustrated Catalogue of Light Hoisting Machinery sent free on application. 


Betts Machine Co., 


WILMINCTON, DEL. 
MAKERS OF 


MACHINE TOOLS 


AND 


IMPLEMENTS 


FOR 


STANDARD MEASUREMENTS. 

















PORTABLE. 


FOR HATCHWAYS. 








** Flat-bar”’ conanencl 


“Crescent”? Pattern. 
EXTERNAL ANO INTERNAL 

Any Size trom 1-4 inch to 6 “ao 
SEND FOR CIRCULAR. 
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NICHOLSON FILE Co. 


OLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
**Nicholson File Co’s” Files and Rasps. 
-*Double Ender” Saw Files. File Brushes, File Cards. 
“Slim” Saw Files. Surface File Holders. 
Racer” Horse Rasps. ice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Bas U.S. 


DOVE YOU BONIS oascem or Overpressure!)"™ 


S9THE CONSOLIDATED 
SAFETY-VALVE COMPANY, 


CAPT AAS ~ - 
CHARLES A. MOORE, MARTYN LuscomB, 
Pres. and Gen. Manager. sec’y and Treas. 


Also, 









$100,000.00. 
GEORGE W. RICHARDSON, 
Superintendent. 


SOLE MANUFACTURERS OF THE ONLY 


Patent Nickel-Seated ‘‘Pop’’ Safety Valve. 


The Only Perfect Safety-Valve made. Approved by the U.S. Board of Supervis- 
ing Inspectors. For Stationary, Locomotive, Marine, and P. ortable Steam Boilers. 

Our Patents coverall Safety-Valve s utilizing the recoil action ot steam, and fam- 
iliarly known as ‘‘Pop”’ Safety-Valve. (2 Purchasers beware of infringements of 
our patents. SEND FOR DESCRIPTIVE CIRCULAR. 


Salesrooms, 111! Liberty St., New York. 
enreecee 51 & 53 Sudbury St., Boston. 


JORCESTER MACHINE SCREW CO. BULKLEY CONDENSER, 


For every class of Steam Engines, 
Steam Pumps, Vacuum Pans, &c. 





AA 
il LIBERTY He NEW V YORK 


MANUFACTURERS OF 


STANDARD MACHINE SCREWS. 
WM. MUNZER, 


Manufacturer of 


/mproved Corliss Engine. HENRY W. BULKLEY, 


ist Avenue, cor, 30th Street, New York. 149 BROADWAY, N. Y. 


H. PRENTISS & COMPANY, 


No. 42 Dey Street, New York. 


P. 0. BOX 3362. 


— pot BAR 


25 


25 


Guaranteed to Save 20 to 
per cent, of fuel, or gain 
to 30 per cent. in power, 





Send for pamphlets, prices, referen- 
ces, &c. 











DEALERS IN 


MACHINISTS’, MANUFACTURERS 
AND RAILWAY 


Tools & Supplies, 


Punching reese 
AND SHEARS. 


Power, Foot or Hand, all 
sizes. Also, Upright 
Power 


Drill Presses. 








— — Cr Peak —~ . ~ol 


Burns all Kinds. In-) 
creased capacity of Furnace. A Ven- 
tilated Grate-Bar. No New or Pe- | 
culiar Boiler Setting. A Simple 
Device for Economy. 


Saving in Fuel. 


The Fairbairn Manufacturing Co., | ~ 
272 PURCHASE STREET, 
P. O. Box 3348, BOSTON, MASS. 





119 Liberty St., New York. 











Or FE, P. BULLARD, 


General Eastern Agent. 


Holland & Thompson, 





TroyN.Y. 
Manufacturers of the 


HOLLAND 


|LUBRICATOR 


For lubricating the valves & 
jj] cylinders of steam engines. 
i} Operating with down. 
ward visible drop. The 
} Principle of this Lubricator 
| is entirely new ;being the only 
} one manufactured operating 
| witha downward visible drop, 
and does not conflict with any 
other Patented Lubricator. 
Protected with Letters 
Pate ant, granted July 5, 1881, 
? A saving of from 50 to 90 
¥ recent, inc ost ot oils. 


and 


IN KEY SEAT:NG like most of the other manufactured shafting 
The Second Grand Exhibition Fair 
of introducing tothe public new inventions. Art- 


AKRON IRON com PANY. 
atabeaa, O- 
Superior to any shafting in market for the following reasons, viz. 
ist.—It is pervect? straight and round. 2d.—It can be rolle d ac 
curately to any desired gauge. 3d.—It has the beautiful blue finish 
H OT of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
sold in the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.—The surface is composed 
of MAGNETIC OXIDE OF IRON, forming a su verior journal o1 
bearing surface. 6th.—It is made of superior stoc 
Sizes made from % to 3% inches, advancing by sixteenths. Price 
lists, with references and othe rinformation, furnished on application 
to 
® 
AKRON IRON CO., Akron, O., Sole Manuf’rs, 
OF THE 
New England Manufacturers’ 
Mechanics’ Institute 
Will be held in THEIR MAMMOTH EXHIBITION 
BUILDING, (the Largest in the United States), 
In Boston during the months of September & October, 1882, 
ists, Inventors, Producers, Mechanics and Manu- 
facturers, from every nation, invited to contribute 
The product of New England’s hand and brain will 
be well represented. No charge for space. Blank 
forms for application to exhibit furnished free, 
upon application to 
JOHN F. WOOD, Treas., 


shafting of the ordinary finish. 4th.—It will NOT SPRING or WARI 
14 Dey Street, New York, 

Affording the best Opportunity for advertising, or 

38 Hawley Street, BOSTON, MASS. 





For Sale by 
H. PRE NTINS &CO.,, 
“42 Dey St., New York 














HARRISON BOILER. 


“THE SAFEST" | 


Adapted for all Steam Purposes. 


Merits have been proved during ten to fifteen years con- 

stant use by such concerns as Cheney Bros , South Manchester, 
Conn ; Wallace & Sens, Ansonia, Conn. Wampanoag Mills, 
Weetamoe Mills, Sagamore Mills, Fall River, Mass.; Sears’ Build: 
ing, Boston, Mass.; Bro own & Sharpe Mfg. Co., Providence, R. 

% J Beowart. & Co., Tiffany & Co,, New ¥ ork; Stevens’ Institute, 
Hoboke on, ; Matthiessen & Wiecher’s Sugar Retinery, Jersey 
City, Ny Vin. [ee S Co., 8. S. White, Daniel Allen, Jno. 
Gardiner & Co., Pho ysphor- Bronze Sme Iting Co., Henry Bower, 
Evening Bulletin, Saturday Night, Philadelphia, Pa. 
rous ot hers. 

Franklin Institute Medal awarded for SUPE Rebar 
EVAPORATIVE EFFICIENCY, ECONOMICAL CAP 
FOR GENERATING STEAM AND DYNAMIC V ALU E OF 
STEAM. Easily transported on mrle back. Send for Descrip- 
tive Cc atalogue. 


HARRISON BOILER WORKS 


15th and WOOD STS., PHILADELPHIA, Pa, 


. HARRISON BOILER, 


> “te a 


, and nume- 


OF 
CITY 





PAYNE? Ss AUTOMATIC ENGINES, 





C. W. LeCOUNT, South Norwalk, Conn. 
LE COUNT’S HEAVY STEEL poc, 











S With Steel Screws. Lathe Made and Hardened. 
peo This Dog is very heavy, and No. 1 . 2.8in BR 5K 
en is warranted not to break 5 as oe 
= with any work. of s i 3. ok eee 
a =e 4...84 “ 1 
R. as 5...7-8 * -80 
= ae 6.1 eee 
= Ba @ 2018s 95 
> ac « &114* 95 
a . > * 2.188° 1.10 
\ J— ous Sa pi ee 1-2 ° 1.10 
Spark henvitin. Vertical Portable. gs « age 1s 
Reliable, durable and economical. will furnish a — 8 % 18.214 6 
horse power with Ve less fuel and water than any other = : ae a 
engine built, not fitted with an automatic cut-off, aan 96 
Send for illustrated Catalogue c. ¢., ete. for informa- sa = 
tion and prices BB, WW, PAYNE & SONS, am « *, 
Rox 1230 CORNING, N.Y 5 &F 
Eo No 20..$ 1-5 
So a6 . 5.00 
Q aa baN $.8 i 
A. M. POWELL & CO., Successors to 3 2No.l 38 in.. i 
OS uw T° eat a 
WIGHT & POWELL, Worcester, Mass., U.S. A. gS « ; "as os 4 
q = Dhak 80 
et “a.1tae 195 
aa “10.4389 1.10 
SO “i1..:186*.... Re 
. *13..2 eee ae 
% «Small set of 8 Dogs 
c * from 38 to? inches, 
- ee $7.30. 
E DNo. 14..21-2in. . 81.60 
oP Rs © |. ue 
a3 “ 16.819" ... 200 
ag.“ 17.4 ©... 989 
= & Set of 12 from 3-8 to 4 
a inches, $15.00. 





©S-wooveuBy: 


Iron Working 











= ay 


i’ 
xy Mac hine ery. 






SEND FOR fe erricleNy us 
oF 


PETERWALRATH 
CHIT TENANGO.NLY. 

















THE REID DRILL CHUCK 








T. NEW’S PREPARED 


ROOFING. 


For steep or flat roofs. Applie d by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T’. NEW, 38 John Street, New York. 


The Strongest, most Simple 
and greatest Capacity of any 
A in the market. Sold by all 
| first-class Machinists’ Supply 
Stores. Manufactured by 


. H. REID, 


DANBURY, CONN. 








FRIEDMANN’S 


Patent Ejectors, 


OR 


WATER ELEVATORS, 


For 


§ ream 


Conveying Water and Liquids, 


Pat, Oilers & Lubricators, &¢, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 
92 and 94 Liberty Street, 
NEW YORK. 


Send for Illustrated Catalogue, 





Toughkenamon, 
Chester Co. 
Pa, 





PECIAL MACHINERY, TOOL 





ty yo MADE BY 
oqn Ss. McHENRY, 
sS>. @= 927 FILBERT ST., PHILADELPHIA. 

A> ae Fine Work Generally Solicited. 

CD +z <—. Pees Pe We Re 
5 =a ait 
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HOUGHTON'S BOILER & TUBE COMPOUND, 


PURELY VEGETABLE. 


LOOSENS SCALE & PREVENTS ITS FORMATION. 


SAVES FUEL, LABOR AND REPAIRS, 


EovUcqGo BHT TTow mal ng S. 
16 Hudson and 130 Reade Sts., 


, 
SP 
i 
LY TT 
an i Ten, 


Wy 








JENKINS PATENT VALVES 
THE STANDARD 
MANUFACTURED OF 
BEST STEAM Mis TAL. 
JENKINS BROS.7IJOHN ST.NY. 









WORTHINGTON STEAM PUMP 


FOR ALL PURPOSES AND OF ALL SIZES. 

















SPECIAL PATTERNS 











For Railway Water Stations, Ou Pipe Lines, Hydraulic Elevators, &c. 





























HENRY R. WORTHINGTON. 


g #89 seen: New York. Boston Office, 70 Kilby Street. 
P . Louis‘ Office, 707 Market Street 
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TH E 


G. HORTON 2 SON 00. 


WINDSOR LOCKS, CONN., U.S.A. 
Only Manufacturers of the 
Universally Used 


HORTON 


Lathe & Car Whee 


Chucks. 


CAR WHEEL CHUCKS 


From 30 to 42 in. 


The only chucks 
made that use the 
patent jaw, _ with 


both face and bite 
of jaws ground per- 
fectly true. 












.. 


Manufacturer of 





‘MaALSAHJOU 


‘JAHOIN ‘d ‘4 







Large Boring and 
turning Mills, and wy 
Wachinists’ ‘Tools i 
_ 
generally. ° 











TEAM PUMPS, AIR COMPRESSORS, 
Friction Hoisting Engines, Vacuum Pumps 
and Condensers, General Machinery, Steam En 
gines. Capacity to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 
‘The Norwalk Tron Works Co. 
SOMTH NORWALK, CONN 


TRACTION 
A Stationary 
Engines. 








Iron and Steel 
Boilers. 


Portable Cir- 
cular Saw 
Mills. 


Threshers & 
Separators. 


Send for Catalogue and say where you saw this. 


FRICK & CO. 


Franklin 


E GOULD & EBERHARDT. 


97 10 113 N. J, R. R. AVE., NEWARK, W. J. 


Waynesboro, Co., Pa 








PATEN 
SHAPERS, 


QUICK Adjustable Stroke. 
Can be CHANGED while in MOTION. 


WM. T, BATE & SON, 


CONSHOHOCKEN, PENNA. 
Manufacturers of 


BATES 
PATENT 
TEAM 


Cenerater 


The most Economical, Reliable and Durable. 





A large number of these boilers in use in the best 
‘:stablishments and institutions. showing Splendid 

«sults in the way of economy, efficiency, dura- 
jility and convenience of cleaning. We refer to 
parties using Write for particulars. 


GAUGE LATHES, Band Saws, Rotary and Station. 
ary Bed Planers, Buzz Planers, Jig Saws. 





=—— 








Also a large stock of Second 
Hand Machinery 





Osgood’s Combination Dredge. 







es 
SSS ees 


juaranteed to excavate 50% more material from 
1ard bottom than any other machine. Circulars 
comparative strain sheets, &c., furnished. 
OSGOOD & MACNAUGHTON, Albany, 
N. Y., successors to Ralph BR. Osgood, 
NY 


f THE DUPLEX INJECTOR. 


THE BEST BOILE 
FEEDER KNOWN. 


<n a 


Troy, 





Not liable to get out 
of order. Will += ilift 
water 25 feet. Always 


delivers water hot to 
the boiler. Will start 
when it is hot Will 
feed water through a 
heater. Manufac- 
tured and for sale by 
JAMES JENKS, 
Detroit, Mich. 


THE 


GARDNER 


COMPENSATION 


GOVERNCR. 


Unequaled for accur 

acy, safety, conven: 

ience, durability, work 

manship and design. 
Address, 

ROBERT W. GARDNER, 


a QUINCY, ILL. 
Nev York Agents, JAMES BEGGS & CO., No. 8 Dey Street. 


BLE and STATIONARY 
ENCINES 
And BOILERS, 


5 to 25H: P. Parts duplicate 
and interchangeable, specially 
adapted to run Electric Light 
A pe Machinery. Send for Circular. 

Se ae SKINNER & WOOD, Erie, Pa. 


DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 
G SS. WOOLMAN, 
| 116 Fulton Street, New York. 


Fully priced and illustrated Catalogues. 











PORTA 









| 
| 
| 
| 








THE HANCOCK INSPIRATOR 





The Standard for Stationary, Marine, Locomotive 





AND ALL CLASSES OF BOILERS. 





OVER 31,000 SOLD IN 4: YEARS. 





Adopted by the Largest Mills and Manufactories. 





Send for Circulars to 





THE HANCOCK INSPIRATOR CO. 





34 BEACH STREET, BOSTON. 





WILLIAM SELLERS 
MACHINE 


AND 


RAILWAY SHOP 















—— 


c0., - 







PHILADELPHIA. 


Shafts, Couplings, Hangers, 
Pulleys, Mill Gearing,&c. Lathes 
Planers, Drills, Shapers, Bolt 
jutters, Twedell’s Hydraulic 
Riveters, ete. 

Railway Turntables and Pivot 
Bridges, Gifford Injectors, Sel- 
ler’s Improvements. 


New Patterns. Simple. Effective. 
NEW YORK OFFICE, 


= 79 LIBERTY STREET. 





= —— 
‘ 


Tischer’s Jack. 


FROM 5.TO 30 TONS. 









No Repairs, Packing or Alco- 
hol. Never runs down under 
the load. 


Handier, Stronger, Longer Lived 
and Cheaper than any 
Hydraulic Jack. 





yr 


POWER PUNCHES, SHEARS. 
FDI AMMERS. 


We make over 100 sizes of Punches and Shears, 
Double and Single, varying from 500 to 36,000 pound: 
in weight, and adapted for every variety of worl 
The Double machines are equal to two Single one: 
as each side is worked independently. Also 


ADJUSTABLE HELVE 
CUSHIONED HAMMERS 


Of all sizes, unequalled for efficiency and durability 


The Long & Allstatter Co., 
HAMILTON, OHIO. 


The Inventors’ Institute, 
COOPER UNION, 


3d & 4th Avenues, 7th & 8th Sts., New York City. 








Recently enlarged, the Inventors’ Institute now 
embraces, in addition to the suite of rooms oc- 
cupied by its PATENT LAW DEPARTMENT, the 
[INDUSTRIAL NEWS, and the officers of the Insti- 
tute, 9 large halls with full front and entrances both 
on 3d and 4th avenues as well as on 7th and 8th 
streets. The whole is open free to the public. 

Attention is invited to the advantages afforded 
for the exhibition under the most favorable aus- 
pices of improved machines, appliances and pro- 
cesses in all lines of industry and especially of new 
inventions. Ample power is furnished; proper care 
is taken of all exhibits. To NON-RESIDENT EX- 
HIBITORS the advantages of an established agency 
in New York are afforded at moderate cost. 

For full particulars address 

THE INVENTORS’ INSTITUTE. 


Cate Seite Del 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent lengths of work. Over 200 
already in use. Send for circular 


DWICHT SLATE, 


HARTFORD, CONN 















P, BLAISDELL & 00. 


Manufacturers of 


Machinists’ Tools, 
WORCESTER, MASS. 


"Allen's High 





Speed Air Compressors. 
= ~ ~ MW 






Allen Engines, Stationary and Marine Boilers, Hoisting 
Machinery, Patent Evaporators and Condensers. 


JOHN Mci“* REN, 





RIVER STREET, HOBOKEN, N. J. 
q FOR REDUCING 
MA AND POINTING 


by compression or swaging COLD. Ma- 
chines manufactured under patents owned 
by Miller, Metcalf & Parkin, Pittsburgh, 
Pa. For machines or information, address 


| S. W. GOODYEAR, 
WATERBURY, CONN, 


LAMBERTVILLE IRON WORKS, 
A. WELCH, JR. 
Manufacturer of 





et = 


Lees = 


<a x te SS 

AUTOMATIC STEAM ENCINES, 
Also, Plain Slide Valve Engines. 

Send for Circular. LAMBERTVILLE, NEW JERSEY. 





Ss oe ta ee 


STEAM- = PIMPS 


CHEAPEST 


AND THE 


BE 


—_. 
st 


’ 


lke 











BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACTURERS OF 





The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known. Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability, 


aa Send for descriptive Circular. 








SCHUTTE ¢ GOEHRING, Manufacturers of 


KORTINGS' DOUBLE TUBE INJECTOR. 







7 a hy in 


Operated by 
One Handle, 








OVER 30,000 
THE LEADING BOILER FEEDER. 
WORKING UNDER ALL CONDITIONS, 
‘ WILL LIFT HOT WATER, 
Offices 


12th and Thompson Sts., Pil’a, 


A, F. UPTON, 7 Oliver St., Boston, | M,C. BULLOCK, 84 Market St., Chie, 


IN USE. 


POSITIVE IN ITS ACTION. 
CIRCULAR. 7) 


Warerooms: 


SEND FOR 
and 


| A. ALLER, 109 Liberty St., New York, 
































AMERIO AN 


OF HEAT AND SOUND. 





May 20, 1882. ] 








vy 1 $. Meal Wel bo 


Ss CORTLANDT STREET, 
Price, 1 Cent See Lb. NEW YORK. 


RY GRATE BARS, 


WW Wy 


A FIRE-PROOF NON-CONDUCTOR RY 


Made from Slag of blast furnaces. Encases 
about 90% of its volume of air. “Ss 
grade about 25 lbs. per cu. ft. 






















WY 





Lib tee 73 ASTOR HOUSE, NEW YORK. 


The Steam Pumps) = 


Made by VALLEY MA- 
CHINE CO., Easthamp- 





) ton, Mass., are the 
\ | Best in the World for 
Boiler ‘Feeding and 


other purposes. 


PLANER. 


~~ HILLES JONES WILMINGTONDEL 





Planes 13 Ft. 


Two separate tools arranged for independent adjustment. 
Steel screw fully supported and cannot be sprung or bent. 
boiler-makers, and more correctly. Made by 


HILLES & JONES, Wilmington, Del. 


10 In. Long at One © Setting. 


Table acts as gauge for setting plate. 
Guaranteed to do the work of twe/ve 





Chats HYDRAULIC GOVERNOR, U.S. Metallic Packing Co. 


MANUFACTURERS OF 


SELF-ADJUSTING STEAM PACKING 
FOR LOCOMOTIVES AND AIR BRAKES: 


FOR STEAM ENCINES, 


The Most Perfect Governor Known. 


RUNS IN OIL. 
Guaranteed to ac- 
curately regulate 
' all classes of en- 
om gines. 

Mhestated and descriptive 
Catalogue sent on application. 
Correspondence solicited. 


W. H. CRAIG & CO., Sole Manufr’s, 
Lawrence, Mass. 
—New York Agent— 

A. ALLER, 109 Liberty St. 





J. A. OSGOOD, Sup’t, 
82 CANAL STREET, , BOSTON. 


ee 


'W00D-WORKING MACHINERY. 


®8e” Universal Wood Workers, Planing, Matching, 
Moulding, Band and_ Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 
BENTEL, MARCEDANT & CO., 
HAMILTON, OHTO, U.S. A. 





CHARLES MURRAY, 
Engraver on Wood, 
58 ANN ST. NEW YORK. 


HOISTING ENGINES AND ELEVATORS 


Safe, Durable and Reasonable in Price. 


Friction Clutch Pulleys and Cut-off Couplings. 


We manufacture the “Giant 





















“The Only Fertect’ 





Friction Cc lute 2 R. ulle vy 

nown as the ‘ tain.” Is 

the Best in the World for BUFFALO 
connecting the gearing of 
callender rolls, hoisting coal, PORTABLE 

4. logs or fre ight. Our Clutch 
can connect any amount of FORGES 
powss, at any speed, without 4 

? slacking the motive power in 
the least, and gives no shock, The Lightest, 
is easy to ship and unship, in Strongest,most 
fact, this is the only Clutch durable,easiest 
that can do heavy work satis- working, and 


factorily. 


D. FRISBIE & COQ. 
123 North Fourth St., Philada., Pa. 


B. W. GRIST & CO., 


LIMITED. 


READING, PA., 


U.S A. 


in every way 


The Best Portable 
Forge Made. 


BUFFALO 
FORGE CO. 


Baffalo. N.Y. 


BROTHERS, 


Steam Pump Works, 
INDIANAPOLIS, IND. 
Manufacturers of 
Boiler Feeders, 


Fire Pumpsand Pumping Ma 
chinery for all purposes. 
SEND FOR, ILLUSTRATED CATALOGUE. 


R.w. REXFORD, 
Successor to L. B. EATON & REXFORD, 
MECHANICAL ENGINEER & EXPERT, 
11 NORTH 6th ST., PHILADELPHIA. 


Importer and Manufacturer of and Dealer in all Des 
criptions of 


TO O}F:TL Ss. 
Will furnish Information, peetetions, etc., of TOOLS 
and MACHINER rhe on Exclusive and Practical 
TOOL | STORE in Philadelphia, 


~ THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


No. 23 Murray St., New York, 











Manuf’rs of 


HORIZONTAL 


AND 


VERTICAL 


Steam 











Prices furnished 
on application. 








M A CHINIST. 


ELEVATORS 


HAND AND POWER. 


WITH 


Automatic Hateh Doors 


Henricksen’s Safety Clutch, 


| HEEBNER — er 


&e. 


CLEM & HORSE, 


413 Cherry St. 
PHILADELPHIA. 


New Y¥ ‘ork O Office, 


> 108 wae“ 108 LIBERTY ST. | 


DECKS ECKS PALDROP PRES} 
BLAST FORGESS.- 
STEEL & IRON DROP FORCINGS. 


Drop Dies and Special Machinery. 
BEECHER & PECK,NEW HAVEN CONN. 
































SINGLE BELL 





CROSBY STMAM GAGE &€ VALVE CO, 
J. UW. MILLET, Pres't. GEO. H. EAGER, Treas. 
GU. H. CROSBY, Sup’t. WALTER P. CLAKK, Sec’y 
Sole Propmetors and Manufacturers of CROSBY'S 
Adjustable ** Pop” Satety Valve, 
Improved Steam Pressure Gege. 
Self-Closing Water Gage. 








Improved Steam Engine Indicator, 
| Sole Manufacturers and General Age nts for The **VICe. 
TORY? Steam Cylinder Lubricator, “* Single Bell Chime 
| Whistle, 1 OB and all instruments 


Fox Lathes, 
Turret Head Lathes, | iir Sie sie Sun inion and insinment 
AND | 97 OLIVER ST.. BOSTON, MASS. 


SWIVEL HEAD ENGINE LATHES, W. C. YOUNG & CO., Worcester, Mass, 


GEORGE GAGE, Waterroro,N.Y, | Manufacturers of 
CRITCHLEY’S PATENT EXPANDING ENGINE LATHES, HAND LATHES, 


| Foot Power Lathes, Slide Rests, &c. 


— REAMER. POOT’s 
‘Mrought ha Sectional Safety Steam Boiler 


ABSOLUTELY SAFE FROM 
EXPLOSIONS. 


Unequaled in Economy 
of Fuel and Rapid 
Generation 0 
Dry Steam. 


All parts interchange- 
able. Easily erected in 
places inaccessible to 
other boilers. Altered or 
enlarged by any ordinary 
machinist. Shipped in 
* packages we pening under 

150 Ibs. each ow in 
and first-class in 



















Henetiiaberel ' by CRITCHLEY & WHALLEY, 
send for Circular. PORTSMOUTH, N. H. | 


WHITCOMB MANFG.CO. 
WORCESTER, MASS, 
Manufacturers of 
Hand & Power Shears | / 

And Punches all sizes. | 


Taft's Patent. 
These Shears supersede all | 
others for ease in working, | 
* durability and simplicity. 


SHEFFIELD GRATE BAR, 


FOR ALL KINDS OF FUEL. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO., 


709 MARKET STREET, ST. LOUIS, 
130 W. SECOND ST.. CINCINNATI. O 








price 
material and workman- 





; ship 
Over 260,000 H. P. in Use for all purposes. 
Catalogues and Conclusive References mailed to 
any address. Drawings and full instructions for erec tion 
furnished with each boiler, making errors impossible. 


ABENDROTH & ROOT MFG. CO. 5 ¥onk" 


NEW TORK. 
AGENTS: 


M.C. BULLOCK, 80 Market St., Chicago, Il. 
ALEX. E. a N, 130 Water St., Cleveland, Ohio. 
| GEO. J. ROBERTS & CO., Dayton, Ohio. 


JONES’ tbe) FIRE- wane PLATES & BOILER SETTING. 


Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid incombustion of gases 





Ask your Boiler Maker for it. 
Manufactured by 


fohoes Trou Foundry and Machine Co. 
COHOES, N. Y 


AND & POWER SHAP. 
ING MACHINES, Full 
length of stroke 6in. May be 
adjusted to any less distance 
desired. Automatic cross 
feed, with 6 in. traverse. Ver- 
tical adjustment of table, 
»5 inches 
PE full particulars apply 

















———— LSS — 
CONCAVE MOULDING CUTTERS, 


For Cabinet, Car and Mill Work, 


: : j {‘ MOULDING 
AlsoReversible | MAC HINES, 
Manufactured by 
MORRIS L. ORUM, 


448 North | 2th St., Philadelphia, Pa. 
<2" SPECIAL MACHINERY TO ORDER. 


Westcott’s Combination Lathe 
De “Both Scroll and Geared. 






" norhron & PLUMMER, 
= Worcester. Mass. 


Chucks, 





t's 
Vy Greater capacity. Jaws 
/ reversible. No projecting 
f screws in the rim. Move 


4 ments independent, uni- 


versal and eccentric. 





. and Foundry Co. 


ONEIDA, N. Y. 


THE HARTFORD AUTOMATIC. CUT-OFF ENGINE. 


Close regulation and best 
attainable Economy of 
Fuel. Circular and Prac- 
tical Treatise on Steam 
Engineering sent on ap- 
plication. 

The Hartford Engineering 

Company, 


HARTFORD, CONN. 
New York Office, 


Rooms 72 and 73 Astor 
House. 





send for circulars. 









Built for Heavy and 
Continuous Work,and 
adapted to any re- 
quired speed 









Hill, Clarke & Co., Agents, 


36 Oliver St., Boston, 
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MORSE TWIST DRILL & MACHINE COMPANY, | 


NEW BEDFORD, MASS. 


Sole 


Manufacturers of 


MORSE PATENT STRAIGHT- LIP INCREASE TWIST DRILL, 


oS Tse 








Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjust: ible Drill Chucks, Taper Reamers, Milling Cutters, and Specia! Tools to order. 


All Tools Iexact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER Pres’t and Treas 


PORTABLE CRANK PIN MACHINE, F We MOS s, 





For turning off 
crank pins in posi- 
tion and while 80 JOHN ST., N. Y. 


wheels are under 
engine, 








STEEL «_FILES, 


EAMMERS. 





| 
L. B. FLANDERS MACHINE WORKS, 
PEDRICK & AYER, Prop’rs. Warranted Cast Steel, for Dies, Punches, Drills, 


102 _ ‘it St Philadelphi Pa.| Turning Tools, T aps, Reamers, &c. 
25 amiiton St., adelphia, Pa. IM ILD- 
New Descriptive Circular on application. P’D MILD-CENTRED CAST STEEL 


R. HOE & CO. H. BICKFORD, 
Printing Press, 


Machine and Saw 


Drills 
MANUFACTURERS, 


a i AN EXCLUSIVE 
Grand, Sheriff, Broome & Columbia Sts. SPECIALTY. 
29 & 31 Gold Street. 


- Principal Office, 504 Grand St., cor, she his 


Pike and Front Sts. 
NEw YVTorn=z. 


a 0. 
EMPIRE FORCES 


Improved, without 
Belts, Bellows, Crank § 
Pins, Dead Centers or 
Back Motion. 

Send for circwar. 


EMPIRE 
Portable Forge Co, 


COROES, N. Y. 
J.-A. FAY & CO., CINCINNATI, 


Ohio, U. S. A. 
BUILDERS OF IMPROVED 


Wood - Working Machinery. | 


Embracing nearly 400 Machines for | 


Planing & Matching, 


Surfacing, Mou ding, Tenoning, Mor 
tising, Boring, and Shaping, &c. 











¢ 
4 


—~ iil 
Ns 


Ale 
—=—_— 
WT) 


















Machinists, Engineers, Model Makers 


and all classes of Mechanics can find 
TOOLS to suit them at 
~~) Ee 


184to188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 














Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, 
Resawin Machines, Spoke and 
Wheel Machinery, Shafting, Pulleys 
etc. All of the highe est standard of 
excellence. 


W. H. DOANE, Pres’t. 





D. I 


LNEY W. MASON & CO. 
Friction Palle s, Clutches + Elevators, 
VIDENCE, R. |. 


4. LYON, Sec'y. 


New Haven Manf’g Co. 
NEW HAVEN, CONN. 


Lathes, Planers, Drills, &c. 


ELECTRIC LIGHT. 


THE FULLER ELECTRICAL COMPANY, 


having perfected their system of Electric Lighting, 
are prepared to furnish the Improved Gramme 
Dynamo Electric Machines and Eiectric 
Lamps, either for single lights or for from 2 to 20 
lights in one circuit. 

This apparatus is unexcelled for durability, 
steadiness of light and economy of power, 
and requires less attention than an other. 

For price list and further particulars, apply to 


THE FULLER ELECTRICAL COMPANY, 


44 East Fourteenth Street, NEW YORK. 


D. SAUNDERS’ SONS. 


MANUFACTURERS OF THE ORIGINAL 


Leste 


‘al 
Pipe Cutting & Threading Machine, 
BEWARE OF IMITATIONS. 
None Genuine without our Trade-Mark and Name. 
q STEAM AND CAS FITTERS’ HAND TOOLS, 
Pipe Outting and Threading Machines, 


For Pipe Mill use a Specialty. 


YONKERS, N. Y. 

















TRADE 


Send for Circulars. 
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IMPROVED CRANK PLANER, 


MADE BY 


MA GCHINIST 
THE STOW FLEXIBLE SHAFT 











OPERATING 
R, A. BELDEN &CO. 
PORTAELE TOOLS DANBURY, CONN. 


A valuable tool for Die 
Work and other planin 
requiring a short and rapid 


Drilling, Tapping, Ream- 
ing, Polishing, &c. 


Manufactured by or variable stro 
Planes 16 in. 
STOW FLEXIBLE SHAFT CO, high and wide, and 
Limited. has 12 in. stroke, 





with quick retumn 
motion. Has steel 
screws, wrought 
handles, and cut 
gears and pin- 
ions. Power feed 
in all directions. 


JOHN H. WRIGHT, "=>" 


MANUFACTURER a 


Lathes and Planers, 
FROM THE LATE WOOD, LIGHT & C0.’S PATTERNS, 


faving formerly been a contractor in building the 
same, = give first-class work to all who 
favor me with their orders 


) CLUTCH PULLEYS 


Wt TION AND CUT-OFF COUPLINGS, 


JAS. HUNTER & SON, North Adams, Mass. 


MACKENZIE Ludlow Valve Mig. Co, 
CUPOLA 


938 to 954 RIVER Sr. 
MADE BY 


Smith & Sayre Mp Co, 


67 to 83 VAIL AVE. 
TROY, ™. =X. 
245 BROADWAY, 
NEW YORK, 


1505 Penna, Ave., Philadelphia- 








KATZENSTE In S 
Self-Acting 


~ METAL PACKI 


For Piston Rods, Valve 
Stems, &c. 





Adopted and in use by the 
principal Iron Works, En- 
gine Builders and Steam 
ship Companies within the 
last eight yeurs in this and 
foreign countries 


7, Th. ih ag q 























VALVES—Double and _ Single 
Gate, 1-2 in. to 48 in. outside and 
inside Screws, Indicator, etc., for 
Gas, Water and Steam. 


Also, 


_ FIRE HYDRANTS. 


SEND FOR CIROULAR, 


aa eo ae 


Successor to A. F. PRENTICE & CO., 
Manufacturer of 


Differs from all others in| 
having a continuous tuy-| 
ere. Blast enters fuel at) 
all points, causing com, 
plete diffusion of air, and| 
uniform temperature| = 
throughout the furnace. 
Melts 10 to 15 tons an Sone 
with blast pressure re- | M A C HI N i STS’ T 0 0 LS. 
quired to melt 2 or 3 tons | aii 
in an ordinary cupola. | IMPROVED UPRIGHT DR 
Gains largely in time, fuel and quality of casting. | with Lever Feed, and Wheel Feed with Quick 
EO Ae ONE AE SOT EIST RSE 


S>KEYSTONE INJECTOR) = 


SIMPLEST® BEST, 
BOILER FEEDER 
MANF'CD BY 

E.TRACY 


S513 N12 ST, 
PHILADELPHIA PA. 


)- FOR CIRCULA 


» For Foundries ‘and inns 


PHOSPHOR TIN. 


The best article to make all grades of Phosphor 
Bronze, now so well known to the trade. Send 
for pamphlets. 

A. KAUFMANN, 
32 Park Place, - New York. 
Sole Agent for the U. S. and Canada. 


715 
KEY SEATING MACHINE $55° 


SEND FOR TRON vis 4 
WP. D 











































STS, and 
ER CENTERS. 


LL CHUCK. 


Made of Steel through- 
out, and equal to doing 
any work required of 
it. Runs perfectly 
true. Sold at all Mach- 
inists’ Supply Stores. 


T. R. ALMOND, 
84 Pearl 8t., Brooklyn, N. Y. 



















= 
Wr CHALLENGE THE WORLD FOR ITS EQUAL | 


RUFFENER & DUNN, | 
Schuylkill Falls, Philadelphia. 

















One 10 in. Slotter in Stock. 
Gear Cutters in Stock, 


ee) 
Patentees and Sole Manufacturers of the Excel- _ 
sior Steel Tube Cleaners. $1.00 perinch. Most lib- 3? 
eral discounts to dealers. Send for circular. <I < , 
macuine, GEARING 
MOULDED 5 S 
SHAFTING, PULLEYS, Etc. % 





In great variety of sizes. Castings or finished work 


furnished the trade at favorable prices. 





ESTATE MACHINERY, SHAFTING 


ALSO, 


LEFFRL TURBINE 
= Water Wheels. 


POOLE & HUNT, | 


_BALTIMORE, Md. 


PAINE % LADD, 
HALBERT EF. PAINE, ) WASHINGTON, 


Late Comm'r Patents. 





NEWARK, N. J., Manufacturers of 















STORY B. LADD. 
Solicitors of Patents and déeasesane ce 
Petent Cases, 


nEWES” & PHILLIPS’ IRON WORKS, 


GEAR CUTTING MACHINE, 
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w Oo Oo D B U RY, B G Oo = H & P R YOR, GEORGE WESTINGHOUSE, Jr., Pres’t. RALPH oan EY, ne . & Tres si H.H. pa ee 
init (a : The Westinghouse Engine, 


Automatic Cut-Off 2 to 150 HORSE POWER. 
Fired Cut-Off Is absolutely balanced at all speeds, and may be run from 300 to 1200 


revolutions per minute. Re quires neither Lining, Adjustment, Keying 
up. Packing, Lubrication or Wiping. Skilled Engineers are entirely 
4 ' dispensed with. Economical, Compact, Sel -Contained, Enclosea 
an bil ( aive trom Dirt, and Caps ‘ble cf Continuous Runs. Is especially adapted 
to direct connection to high-speed machinery ; also, aoe all general pur- 
DAMASCUS BRONZE. 
ENGINES, \ composition metal, unequaled in strength, durability, anti-friction 
e saa , — , qualities and price. Send for illustrated circular and price list. 
Tubular Boilers, 2 Se aie ; se THE WESTINCHOUSE MACHINE COMPANY, 
; Works at Pittsburg, Pa. 92 & 94 Liberty St.. New York. 
HEWES & PHILLIPS’ TRON WORKS 
The same principle as the SteMANs’ Process oF MAKING 
STEEL, utilizes the waste gases with hot air on top of the fire. 
| Will burn all kinds of Waste Fuel without a blast, includ 
| ing screenings, wet peat. wet hops. sawdust, logwood chips. 
on slack coal, &c. A. F. UPTON, General Agent, 
ENGINE, 
| No. 92 Liberty Street. 
~~ Condensing and | POND ENGINEERINGCO., Western Agents, 
on-Condensing, espec- | Seer Se ee ‘ 
ially designed and con- | 709 Market Street, St. Louis, 
and all establishments 
requiring an absolutely | 
ee a economi-| Working without Boiler, Steam, 
cal pow | Coal, Ashes or Attendance. 
Tabular r Boilers and Steam Fittings. Contracts takep for complete Motive Powe er Outfits. | Started Instantly by a Match, it 
| No explosions ; No Fires nor Cind- 
AUTOMATIC HiIiGH-sSPwreEbED ENGINE. |ers; No Gauges; No Pumps; No 
For Electric Lights and other purposes requiring steady, reliable power. T he best and cheapest in the | Engineer or other attendant while 


poses of belted power. Workmanship equal to the best machine tools 

9 FOR SETTING 
Li. a vORKS JARVIS PATENT FURNAGE efonwesitis. 
Send for cireular 7 Oliver St. (P. O. Box 3401,) Boston, Mass. 

structed for the Rolling | : And 130 W. Second St., Cincinnati, Ohio. 

gives full power immediately. 
JOSEPH B. MATTHEWS, 41 Center Market Space, Baltimore, Mid. 
market. 25 H. P. for $500. Send for Circular. running. 























Unsurpassed in every respect fo. 
Hoisting in Warehouses, Printing, 
Ventilating, Running small Shops 
ete. 2,4 and 7H. P. and upwards 


Built by 
" SOHLEICHE?, SCHUMM & 00. 
N. E. Cor. 33d & Walnut Sts. 
PHILADELPHIA. 


IRON PLANERS | Boston Agency, HILL, CLARKE & CO., now $8 Oliver Street. 
IGATOR WRENCH, wie Seal iiien. j ie a titted 
DRILLING MACHINES, THE ALLIG on te, aoe. 5 | N York City A y, A. C. MANNING, 38 Dey St t. 


55 . 
sie Giden Detnk toon 6 I © MANVILUE. fio SUAFERS, The Hendey Machine Co. 
ENGINE LATHES, Teeth out Gagaaatiy.. Crips Bowne Tron or Pipe. + Bh ete HENDEY ni ra, co. J nh enemas 3 CONN., U. 8. A. 
IRON SHAPERS, 


sthoror cxn=i® RQESRMD\ | | Manville Patent Iron Planers and Shapers. 
ENGINES & BOILERS Ties 
A GENERAL LINE OF 


15 i. Shapers tn. Shapers, 814 ft. x 16 in.,5 ft. x 
IRON AND WOOD WORKING 





All parts built strictly to gauge and interchangeable. 
Economy of Fuel, with increased capacity of steam power. 
The ALLEN PATENT 
BERTON & NICKEL, New York Agents, 
and Cotton Mill Trade, ' — 
NEW OTTO SILENT GAS ENGINE. 
Manufacturer “of the MAT. DIIEWs | When Stopped, all Expense Ceases. 
























20 in., 6 ft. x 24 in., 8 ft. x 24in. Planers, Amateurs’ 
Hand Planers, with chuck and centers, Hollow 
Steel Spindle Hand Lathe 8, Brass and Wire Slitters, 





Spring Chuck, and Common Clock Lathes. Cata: 
logue gives many names of users of our tools. 


MACHINERY. Sa... ,.MECHANICAT eters _ SECOMD-HAND and EW MACHINERY 


and used in Europe. 2000 des signs. 


TOOLS &SUPPLIES pe ee | RICHEMOND, | Mechanical Engineers and Mey 3/00 


lhe tollowing New and improved Machiniste Tools 


In Store and to Arrive. LARGE IRON PLANER ARMSTRONG'S are Dart of whal we an rae A ng =" 






























i Planer Ni 
FOR SALE. IMPROVED ADJUSTABLE STOCK AND DIES 1 42 in. Swing, 16 ft. bed Ne w E nuine L athe. June. 
1 42 te 4 rr 
O PAC K A R D Full capacity ot Planer, 16’ long, 36’ wide, 36” high. : pod oi “4 + ee - : 
i A modern t ool and in first-class condition. Henan gare 
, , 3 1 86in. itt. * “ “ ‘ 
Ss. T. LUND, FOR PIPE _ BOLTS, 2 s01n. swing, 15 tt. bed. Engine Lathes. May. 
© ° — si oa ba 1 221n. swing, 13% ti. Bed Engine Lathes. * 
Milwaukee, Wisconsin. 71 OLIVER STREET, BOSTON, Mass. , 5 gin. x 12ft. Engine Lathes. May 
I " 3 19in, swing, ay . Be d Eng ine L athes. May. 
= j : 2 11in. “s 
New and Second Hand Ton Working New ald Secoud-hand Machinery. AU ita a 2 301n. * g ae.. ‘Bac k Ge ared Drills. "= 
MACHINERY. MAY 3, 1882. Vann g PAT? 0 38. 91%: 2 9in, Shapers. New.. May. 
Two Engine Lathes, 42 i 16ft. Triple Geared — ? : 75.0Ck 1 11Lin. Shaper, 25 in. Traverse. -May. 
wo Bngine Lathes, 42 in. x . riple Geared. \1 Engine Lathe, 14in. x 6 ft. Grant & Bogert. New. Ren Galieemiiin an baal 
Ames. New. June 1. 1 « se 22in. x 1012 ft. “ Tapped to the U. S. and Whitworth Standard es ft I a En ‘ “" athe. Ne 
One Engine Lathe, 36in. x 18 ft Fifield. New. Aug.1/,  « “ 14in.x6ft. Star Tool Co. “ Gauges. Adjustable to all variations in the size of 1 sein ri 16 sed Engine Lathe. New. 
One 28 1p. x 12 ft. = June 1}, «6 e 16 in. x 6ft. Ames. ss fittings. Can be resharpened without drawing the i 96in: pe 4 sz, “¢ oe 
One ‘f “28 in. xiv ft. i “A “  16in. x7 ft. Ames. | temper by simply grinding them. Possessing prac-| 4 fyi «wg = a Se 
Oue * “28 in. x 21 ft. - - 1 “6 “ 17in. x 6 ft. Blair. «| tical advantages appreciated by all mechanics. Cir-| 9 43 a 8 “ “ “ 
Six “ “ Min, xl2ft, — * “ duly1),  « “ 18in, x 8ft. Lodge & Barker. ‘* | culars sent free on application. \isin st « “ Tilting carriage 
Une “ peti. 108. a eis, @ “ 94in. x 12 ft. Fifield. “ ' lisin “ 1 tl Tela. cia 
Two “ ‘© Each 24in.8ft.x10ft.-12ft.-14 ft. New. 4 « « nalaa = | Manufactured by F. ARMSTRONG, Bridgeport, Conn. ie os ee be aa 
Ames. 1 « “ 96in.x12ft. Lathe & Morse. “ — - a See Pi 
Three Engine Lathes, 20in.x12ft. Ames. New. i 9 6 “ 30 in. x 16 ft erki : “6 ’ Livin, | 4 tt. ‘ _ 2d-hand. 
Three “ 20 in. x 10 ft. ‘“ sé 14 fe ea gle ft. Perkins. “ EDDY S [WISI DRILL GRINDER 1 ao re : e = a New. 
Three ‘ “ 20 in. x 8 ft. “ “ 1 « “ 16in.x 6ft. “ “ coe 4 5 I ae the. ‘ 
One M4 * 18in. x8 ft. Jones&Lamson. New.) ; “ 24 in. x12ft. Michel. “ Will Grind 3 ae ; = a a ew. 
Two Bagine Lathes, 18 in.x7ft. Armsley & Harring- |; « “ 12in.x5ft. Prentiss. “ 1 srine ; Dea Fe a talk te hades Meee 
ton, 0 order. © 1 “ 12 in. x 4 ft. sc ry Re rg it. t é : 
One Eaging Laine, Bis. x16 Thayer d Hoxghton. | 1 19 in, Bisieteli Drill nccurately Kad Arby Whe 
G order : 1 Hand Lathe 12in.x5ft. Garvin. $s : 4 : iil 
One Hngipe Lathe, 1¢ in x61.8t Eeldgeport Mch. |i Fox bin xf. Pike @ Doan, Dwist or | | Bie 202 288 Pisce, Row 
: OOl WOrkS 1 12in.x 5ft. Turret Lathe. Lodge & Barker. 96in x5 ft. fr Hy dupe OAT, 
Six Engine Lathes, 16 in. x6 ft.-7ft.xSft. Ames. New. | Planer, 24 in. x 24in.x 6ft. Woodman. ss * Flat Drills 4 —y - 4 4 fron , lanc r. “va. hand, 
Two * « 15in. x 6ft. Jones & Lamson, New. 1 20in. U pright Drill. Prentiss. New. “5 , 12 in. He avy Piotter. ‘Maw 
One * _ 15 in. x 6 ft. Fuather 8. New. 1 16in. Upright Drill. Prentiss. New. -_—- 1 48in, Swing Kadial Drill. New 
One a 15in. x 6ft. with Turret. Flathers ain. Phin ees _ “ Price $80.\ 2 oo Swing U ett ieee G. O62, Men. 
7 a = n er. re . NeW, or “ -G. 
Two Engine Lathe 8,14in.x6ft. Star Tool Co. New. |1 Schlenker Bolt Cutter to take sizes from 14 to 14 | — 1 26 in, Drill B.G.&58.F. New. 
Si “ 131 6ft. Am N : ; ; J 1 18in. Bench Drili, 
Ix N.X O Et es. New. inches inclusive. New. Send for 1 8 Seindle Drill. Ne 
ee ee eee a NEW YORK AGENCY OF THE TANITE CO., AND : [sae a: ee 
Six Hand Lathes. 12in.x5ft. Hendey. New. : vd phateh Rt i ee BAAR, ru S 
on inte cau Waenticn, GRANT & BOGERT MACHINE TOOL WORKS: Circular, 2 Wail Drills, heavy. Second-hand. 60 and 72 in 
One C She Planer, va Belden. New. H PRENTISS & COMPANY — . he Bn er. 2d-hand. 
One Planer, 16 in. x3 t ae ® ’ é = ; de ar. 
One Planer 24 in. x w Mt. wen Roxen. Good order, 42 DEY STREET, NEW YORK. JAMES D. FOOT, Sole Ag’t, 101 Chambers St., N.Y. 2 anne Machines, Siaeeiten. Reess dene 
“J bad y . . c . . = Ae 2 she sec = 
The eon a. Sellers Milling Machine. 2d-hand. 





Face Milling Machine, Second-hand. 


Three ‘ 24in.x6tt. Ames. New. 
One “ in. xS8itt. Hendey. ' at 
‘“ 30in. x8 tt. Fite  y 





1 
l 
l 
One Fitchburg. ew 1 Pond’s Double Milline Machine. @d-hand, 
One “ 8Tin.x10ft. Second-hand. Good ord r. > ye 1 No. 2 Screw Machine. New. Turret Head. 
One 6 in. Stroke Shaper. Boynton. New. 36 OLIVER STREET, BOSTON, MASS. 1 ae 2 a aa wus : mal New. 
One10 [ Stroke ceaeeee Pratt & whitney” 3 coed hand Profiling Machines” : 
> 1¢ im ce Shaper. ratt & ltney. 3 Sec - I } 
yd bin. stroke ian. Hendey. Ne ~ted By E W M A C Hi { N bE S H oO e 3 O oO 2 Ss $4% in Hyde’s Patent Centering Machines. New 
Vne 15 incb Stroke Snaper. Gould & = rhardt. New. ° 1 Emery Grinder, 2d-hand, for 10in. Wheels. 
One 20 in. Stroke Shaper. G.& E. New. ; i Pipe Cutting Machine, Second Hand. 2 in, 
One 24 in. Stroke Shaper. Hendey. New. List of Sizes for Quick Delivery. i=. eee & per Bolt bonne = 
2 hine. New Pattern. Wire Feed. olt Pointing Machine. Second-hand, 
Soe ererindie Drie Nob Pratt Wintec. LATHES. | PLANERS. 1 Double Nut Tapper. | Sew | Horizontal. 
One 6 ae ” “6 és orizontal Boring Mili, 54m, Swing. 
Four 16 in. Upright Drills. Prentiss, New. 16 in. swing, 6 ft. bed. Ames. (y224 16 in. x 16 in. x 34 ft. Parker. 1 Horizontal Boning Machine,10 in. Swing. ed-hand 
a § “ec “ : ° . tts, No. 2 > - ) ew. 
Two #3 in * aaa a oe ” 16 * Bs 6 “ Nutter. Barnes, 22 in. X 20 in. x 4 ft. W heeler. 4 Doble Atiina Pesases, He. 3, nesrty new. 
_ ~~ bs = Fe $ wow. 9* *“e«8* * Gee. (,3,) 22 in. x 20 in. x 4 ft. Ames. os me greene hte pel tor power, “ 
2 30 in. , rentiss, New. ; ; ri a 
Une 38in. -“ ve New Haven, New 20 * "= ao = Fifield. On hand. | 22 in. x 22 in. x 6 ft. Powell. 1 Medium Power Punching Press, Second hand. 
Three Sensitive Drills, ‘“ rT Dw 6 “ ‘ . . -ae r 2 Small “ “Presses, “ 
One Die Sinker. Pratt & Whitney. 20 6 ¢ 12 - . 24 an. x 24 +B. = b ft. Ames. . 1 Foot Puncb, with be neh. : New. 
20 Lincoln Millers and Vises. Guod order. 21 . 1 8 Blaisdell. ‘ 24 in. x 24 in. x 6 ft. Hendey. 1 Lat I oo rig Second-hand, 
10 Lincoln Millers and Vises, Pratt& Whitney. ‘ >: >: 2 1 : 8 Grind Stones and Frames. 
One No. 3 Garvin Hand Miller. New. 7 a“ « YQ « 26 m. x 26 mM. x 6 ft. Gleason 1 Steam Hammer, Cylinder 6x18, 2d-hand. 
One 10 tb, Air Hammer, Hotchkiss. Good order, 96 «* “6 12 “« * Powell 830 in. x 80 in. x 8 ft. Fitchburg. Lot of Forges 1 Band Saw, 1 Slat Tenoner, 1 
One 200 1b, Bradley Hammer. Al. ‘ PP be ce ae ‘“ 39 i 32 j 10 ft Gl on ; Railway Saw Bench, 1 “oot-power Circular Saw, 
One 60 lb, Bradley Hammer. 7. 26 16 o4 in. X in. X . New Hi Cold Rolled Shafting, Palieys, Hangers, Coup~ 
Two 400 lbs, Drop Hammers. errill. > 6 “ > 6 Ts Rts, 0! . on ¢ ° » a oY - rt. New aven. ings, &c., always in atore. 
Allsizes Bradley Hammers furnished to order promptly 36 16 Fitchburg. (nana 38 in. x 36 in. x 10 ft Vv . ; 
E. P. Bullard, 14 Dey Street, New York. | . ee \The George Place Machinery Agency, 
General Eastern Agent tor 2 No. 2 Cabinet Turret Brass Lathes on hand. | 481 Chambers and 108 Reade Sts., New York 
ieee P ~ ‘ N F ‘ 2 . a] ’ le og . 
ARESUEAE SR Patens Het Pemenec ans yeIne Send for Illustrated Catalogue of Machine Tools. 














































AMERTC AN 


~NEW IRON FOUNDRY. 


Having completed a Foundry of a capa- 


wants, we are pre- 


city beyond our ow7r 


pared to furnish promptly 


ron Castings of Best Materials and Worms. 


ANNEALING DONE TO ORDER. 


Your patronage is respectfully solictted. 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 


In order to facilitate our trade with the Eastern market, 





ta hfe 
1 & 





we have opened a Branch Office and Warerooms at 


No. 22 S. Sixth Street, 
PHILADELPHIA, Pa. 


Every opportunity will here be given the purchaser to acquaint 
himself with the details of our machinery, and we propose to 
carry, at this point, as large a stock as the condition of trade 
will admit. 
E. Vv. 
BKASTERN BRANCH, 


DOUGLAS, 
NILES 


Manager, 


TOOL WORKS 





a 


ius 
MN 
vu 


pitt 





TS NIT-ONIEL jo Jormpeynuey 
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Ud ‘sn “3ulMs “ay gF 0} OF 


ERICSSON’S CALORIC PUMP, 
C. H. DELAMATER & CO., 


*n “SSvW ‘173M01 “901 
uo peysuiny seolig pus 


10 Cortlandt St. 


New York. 





MACHINIST. 





sage 20, 1882 





THE PRATT & WHITNEY co. 


HARTFORD, CONN., U.S, A. 


Manufacturers of 


MACHINISTS’ TOOLS, 


GUN, AND SEWING MACHINE 
MACHINERY, 


Berew Thread Cutting Machinery, 


SCREW PLATES, 
Hani and Power Bolt Cutters, 


with Adjustable Dies, having Chasers 
made on the Inte rchangeable System, 
and that may be sharpened by grinding. 
Single and Double Head Open Die, Bolt _ 
Cutters, Nut Tapping Machines, Hand, 
Machine Nut, Machine Screw, Pipe Pul- 
loy, Stay Bolt, and Hob Taps. 








cities Send for Illustrated 
NATIONAL yo CUTTER, Price Lists. 


THE BILLINGS & SPENCER CO.,, 


HARTFORD, CT. U.S. A. 
MANUFACTURERS OF 


BILLINGS DOUBLE ACTING RATCHET DRILLS, 


We manufacture two sizes, 1034, and 13% inches in 
length. They are Drop-forged of the best Bar Iron and 
Steel for the purpose, and are wade to use Morse Taper 
Shank Twist Drills, also provide d with socket with square 
taper hole for Square shank Drill. 

This Drill can be ¢ hanged from Right 
to Left Hand Drilling by simply 
movine the Pawl to right or left. 


Price for 1034’ with Socket, to Handle 
Drills, from Yi to 29-32’ ine jusive, and 
ocket, for Square Shank Drills, $14. 60. 

Price for 1334 with Two Socke ts, to Han- 
dle, Drills from 14” to 144”’ incl: sive, and 
Socket for Square Shank Drills, $18.25. 


Gs OF EVERY DESCRIPTION. 


Catalogue and 
DovuBLE Heap. 




















DROP FORGIN 


GRANT & BOGERT, 


FLUSHING, L.'IL., N. Y. 


MANUFACTURERS OF 


FIRST-CLASS MACHINE TOOLS, 


Having set up one of the THE PRATT & WHITNEY CO’S larce SPUR GEAR CUTTING 


ENGINES sre prepared to promptly execute all orders for gears or gear cutting with the 


highest, degree of accuracy at present attained. 
[E. W. BLISS, *rou" 
E we 


GRAY’S 
MANUFACTURER OF 


GRINDSTONE DRESSING MACHINE 
fresses, Dics, 


Will true © seems > ten entnaston, 7 DUST | 
t t t , $ 

emer wwe —— | AND SPECIAL MACHINERY 

FOR SHEET METALS. 








G.A.GRAY,JR &CO. | 
CINCINNATI, OHIO. 








Worcester, Mass. 





_ 
‘ams NAN 


DAVID W. POND, 


J. M. ALLEN, 
B. FRANKLIN, Vice-PRESIDENT. 
J. B. PIERCE, Secretary 


PRESIDENT. 





W 


' 





Engine Lathes, Planers, Drills, &c. 


Send for Catalogue of New Designs. 











my SIELL vx 





‘yw * 
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Ponching Presses 
DIES AND OTHER TOOLS 


‘Por the magufactary of all Mada of 








Lodge, Barker & Co, 
S. E. Cor. Pearl 
and Plum Sts. 
CINCINNATI, O. 


AND 
TURRET LATHES, 





THOS. DANIEL, 
ATTERN MAKE 


Manufacturers of 
60 FULTON ST., NEW YORK. 
Electrical and Intricate Core Work a Specialty. Pree BINTIGQGINE TA THES 


Emery Wheels & Grinding Machines. 
THE TANITE CO. 


Stroudsburg, Monroe County, Pa. 


Orders may be Girected to us at any of the following addresses, at each of 
which we carry a stoc 


P 





New York, 42 Dey dt. Pittsburgh, 137 First Ave. 

Chicago, 152 & 14 Lake St. Indianapolis, Cor. Maryland & Delaware 
Chicago, 40 Franklin St. Sts. 

Minneapolis, 254 Second Ave., South. New Orleans, Cor. Union and St. Charles 
Philadelphia 925 Market St. Sts. 

Boston, Cor. High & Oliver Sts. San Francisco, 2 & 4 California St. 


St. Lonis, 209 North Third St. 
St. Louis, 811 to 819 North Second St. 
Cincinnati, Cor. of Pearl & Plum Sts, 


Portland, Oregon, ‘The te St. : 
iverpool, Eng., 42 The 'emple, Dale St. 
Sydney, N.S. W,, 1 








Babcock & Wilcox Water-tube Steam Boilers. 


Adapted for all Purposes. Safe from 
Explosions, 


8H. P.in use by SINGER ME’G CO., New York; 3,790 

i. 'P. by HARRISON H AVE MEYER & C b., Philadel hia; 

2,880 H. P. by DECASTRO a Sy SUGAR R KIN 
ING CO. , Brooklyn ; 4,600 AMERICAN GRAPE 
SUGAR CO.,Buffalo:1, $y HE ph by’ TiS tJ ESSUP & MOORE 
PAPE co. , Wilmington; 720 H. P. by RARITAN WOQL. 
EN MILLS, ” New Jersey; 600 _H. P. by STUDEBAKER 
BROS. ME°G CO. , South Bend, Ind. and hundreds of others 
in all kinds of business, from 50 P. to 2,000 H P. each, 

Centennial Exposition Medal aw aia this boiler for high. 
est economy and efficiency on test. 

Illustrated Circulars and other desired intormation 
promptly furnished. 


BABCOCK & WILCOX CO. 
30 Courtlandt Street, New York, 











THE BUFFALO STEEL FOUNDRY, ®*"A‘o 
PRATT & LETCHWORTH, Proprietors. 
Orders and Correspondence Solicited. 
ee PYirey¥-1-J2 ha: as MANUFAOTURER 


PAWTUCKET.R.I. 














